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AMD 
PBOFESSOB OF MATEBIA MEDIGA IN THE UNIVEBSITY OF OTiASGOW. 



My deab Pbofessos^ 

I always recall with gratitude and pleasure the fact 
that in your Asclepia I first read the tablets of medicine ; and have 
long courted the opportunity of expressing publicly how much I 
am indebted to your profound learning, your experience, and your 
kindness, which, communicated at first to the student, have been 
extended unremittingly to the practitioner and author. 

That you may long live, and long fill the position you have so 
deservedly earned in medical science, is, my dear Professor, the 
sincere wish of 

Your affectionate and obliged friend, 

BENJAMIN W. RICHARDSON. 



In the Asclepiad it is my intention to bring out in 
occasional volumes, after the manner of the volume 
now presented, a series of essays on subjects relating 
to medical science in its various departments. I 
cannot promise in this series any distinct regularity 
of publication, inasmuch as time, labour, and thought 
are not altogether at my disposal ; but I hope that the 
Tolumea will, on an average, be issued half-yearly, or, 
at least, annually. 

While it ■will be my object in this series always to 
consult, as far as in me lies, the requirements of 
practical medicine, I shall endeavour to weave into 
the subjects discussed such matters bearing on the 
current theories of medicine as shall tend to open the 
way to new and more comprehensive views, and to a 
sounder and more rational practice. 

I wish it to be understood that if, in progress 
of time, any expression or opinion which may be 
b 2 
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advanced should prove on reasonable evidence to be 
incorrect, I shall not fail to make the correction. Nor 
shall I fear the charge that one volume is not strictly 
in accord with its predecessor ; for, as Emerson aptly 
remarks, " unyielding consistency is the hobgoblin 
of weak minds ;" and, as in medicine many things 
are still very obscure, and all things admit of being 
re-learned and re-taught by the light of advancing 
knowledge, so it is not for the student to dogmatise 
and to refuse to re-construct because he has pre- 
viously constructed. 



12^ Hinde Street, Manchester Square, 
November 28th, 1861. 
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ESSAY I. 

ON SUBCLAVIAN MURMUR. 

In conducting auscultatory examinations of the chest, 
the physician now and then meets with a passing 
murmur under one or both clavicles. To the inexpe- 
rienced, it is difficult to determine whether the sound is 
connected with respiration or with the circulation ; for 
it obtains in many cases that the sound, which seems 
arterial, is so peculiarly associated with the respiratory 
act, that its source assumes a double character. The 
sound has been described by few authors, but it is 
known to most persons who are extensively engaged 
in stethoscopic inquiries. I once heard Dr. Kirkes 
read a concise paper on the subject; Dr. Sibson has 
also referred to the murmur in explanation of its 
origin ; and Dr. Thorburn, in the British Medical 
Journal for June 18th, 1859, has entered into a 
description of it in a paper entitled "A Peculiar 
Auscultatory Phenomenon". Dr. Thorburn, in cer- 
tain doubts which he oflfers as to the origin of the 

B 
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sound, expresses what is, I believe, a general feeling, 
1 shall endeavour in the succeeding observations to 
clear up the obscurities of the phenomenon, and to 
exhibit it in its true and simple light. The import- 
ance of the labour, in a diagnostic sense, I cannot 
better explain than by stating the fact that, within 
the last three years, four cases have been referred to 
me as cases of aneurism in the thorax, which have 
proved on further examination to be nothing more 
than well marked examples of subclavian murmur; 
cases, as we shall hereafter see, very innocent in their 
nature when compared with aneurlsmal disease. 

I will follow out the description of subclavian 
murmur from its history, as it is written in the 
natural facts. 



I. 



OBSERVED FACTS AND ANALYSES. 

In 1856, a young man came before me at the Royal 
Infirmary for Diseases of the Chest, complaining of 
great lassitude, thirst, flatulency, depression of spirits, 
and palpitation of the heart. He was a tall, thin, 
anaemic man, by trade a cabinet-maker, and evidently 
of an irritable and what is popularly called " nervous" 
temperament. On examining his chest, I was sur- 
prised to hear under each clavicle a sharp loud mur- 
mur, synchronous with the systole of the heart, and 
resembling closely an aneurismal bruit. Tracing the 
murmur downwards towards the heart, I found it 
becoming reduced ; whilst over the heart it was ab- 
sent altogether. Each cardiac sound was clear, well 
defined, and natural. I followed out the courses of 
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the carotid, axillary, and femoral arteries with the 
stethoscope, and found in them no murmur. Per- 
cussing the chest in the subclavian regions, I disco- 
vered perfect resonance; but, on placing my fingers 
over the subclavian artery on each side, there was a 
distinct fremitus with each pulsation of the vessel. 
The patient himself was conscious of this fremitus, 
describing it as a gentle thrill beneath the fingers. 
On returning to the stethoscope, and divesting the 
ear of the murmur, the pure respiratory sounds were 
audible at every point; but now a further fact came 
out, viz., that whenever a long inspiration was made 
and the breath was retained, or whenever a long ex- 
piration was made, then the specific arterial sound was 
lost. I brought this patient to many medical friends, 
who expressed various opinions as to the nature of 
the disease ; ultimately, however, the evidence be- 
came conclusive that the murmur was produced by 
posterior pressure on the subclavian artery. 

The case being for a long time under my care, I 
made many observations upon it. Amongst these, 
it was distinguishable that the murmur underwent 
modification, according to the position of the arm 
corresponding to the side examined. "When the arm 
was brought down close to the body, the murmur 
was lost ; as the limb was raised towards a right 
angle, the sound recurred ; at a perfect right angle, 
it rose to its acme; but at an acute angle, made 
by raising the limb towards the head, the sound de- 
clined ; and when the limb was quite vertical, it was 
nearly lost. 

n 2 
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From the time 1 have named, until the preseoT 
year, the patient was under observation. He reco- ] 
vered his health on tlie administration of steel and I 
quinine, and followed his business until 1 859 ; but 1 
the murmur Tvas always present, being specially de- j 
Tt'loped after any excitement, as after a sharp walkjfl 
or mental worry. The last time I saw this man, hel 
was suffering from distinct indications of tubercular" 
deposit in the apex of eacli lung. He left London 
for the country ; and has returned, I am informed, 
so much improved, that he is able to follow bis work* 

The occunence of this case led me carefully to I 
investigate other patients for the same symptom. XJ 
soon found that the murmur was an accompaniment] 
of certain special diseased conditions, more or \ea6m 
severe. Thus in 2,000 patients of all ages, 1,011 ( 
whom were females, and 989 males, who came undei 
my care at the Hoyal Infirmary for Diseases of tbel 
Chest, from the 11th of November, 1858, to the 17th| 
of August, 1860, and each of whom underwent 
careful examination for the murmur, I found 
well marked in 51 cases, i e. in 255 per ceui 
Among the 51, the murmur was found in enormoQ] 
preponderance in males; there being 48 of the ma] 
sex presenting it, and 3 only of the female. Th 
youngest patient in whom the murmur was heav^ 
was one John Clark, a coppersmith by trade, eighte< 
years old ; he was suffering from simple dyspepsias 
the oldest patient was one Edward Butler, a carpentt 
eeventy-four years old; he was labouring under sufc 
acute bronchitis. 



SUBCLAVIAN 



The 2,000 patients to whom reference has been 
made, came with various diseases ; there were cases of 
phthisis, of chronic bronchitis, of ansemia, chronic 
pleurisy, different forms of heart-disease, thoracic 
aneurism, stricture of the cesophagus, dyspepsia, dia- 
betes, empyema, spasmodic asthma,, morbus Brigbtii, 
cirrhosis of the liver, and a long list more. But the 
murmur itself was met with in five diseased states 
only; viz., in chronic bronchitis; in phthisis (during 
the first and second stages) ; in anaemia ; in dyspepsia ; 
and in valvular disease of the heart. 

The cases of bronchitis, chronic and subacute, in 
the total of 2,000, were 610 in number, males and 
females together. Subclavian murmur was well 
marked in 18 of these; viz,, in 16 males, and in 2 
females. The bronchial afi'ection was generally of 
long standing, and the mischief wide spread. The 
marked signs of disease were not always in the lung 
of the side on which the murmur was most distinct. 
There were three cases of subacute bronchitis. 

The total cases af phthisis subjected to examination 
were 669. Of this number, 431 were males, and 238 
were females. The murmur was presented in 12 of 
these patients, all of them being males. The tuber- 
cular disease, at the period when the murmur was 
well marked, was situated in the apex of the lung 
on one or both sides ; the murmur was most distinct 
in the early stages of tuberculosis. 

There was one mixed case, in a man aged 23, in 
whom, with old standing bronchial disease, there was 
evidence of tubercular deposit in the apex of the 
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right lung. In this example the murmur in the sub- 
clavian region was well marked, but only on a slightly 
forced inspiration. 

The cases of ancemia were 172, males and females 
together. Out of these, there were 10 examples of ] 
subclavian murmur; viz., in 9 men, and in one ' 
woman. They were all patients who, shut oflp from 
fresh air, had been also overworked and badly fed ; 
their symptoms were the common ones of ana;mia, 
without any apparent organic lesion : they all reco- 
vered under steel and an improved hygiene. In two ' 
cases there was ansemic murmur in the neck, which 
subsided on recovery. In these cases, as the general 
health improved, there was less intensity of subclavian 
bruit, but it did not disappear as a sound. 

The total of the cases of dyspepsia was 281, males 
and females. In these, the murmur was present in ' 
seven instances, all men. The dyspeptic symptoms 
were those of pain after food, irregular appetite, eruc- 
tations, and flatulency. The cases were not serious, 
and they recovered under an alterative tonic treat- ] 
raent with revised dietary and habit ; but in every 
case the murmur remained after the recovery seemed 
complete. 

The examples of disease of the heart were 93 in ■ 
number out of the 3,000; they were mainly chronic J 
cases. The subclavian murmur was present in three J 
of these patients, all males. Two cases gave the ste* ■ 
thoscopic signs of mitral, the other of aortic valvular ■] 
disease. They improved under tonic treatment, and 
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were discharged relieved. Tlie subclavian murmur, 
however, continued, 

I would remark in this place on the singular fact 
that, in the list of diseases in which subclavian mur- 
mur was an attendant symptom, there is not one 
example of aneurism ; yet there were included, in 
the 2,000 cases, no fewer than six, instances of aneur- 
ism, either of the aorta itself, or of the innominata, or 
of both. In these, aneurismal hruit was most evident, 
but without any special extension into the subclavian 
on either side. There was also one case, in which I 
diagnosed atheroma of the aorta, and in which a 
loud murmur extended along the whole line of the 
aortic arch, and upwards towards the neck. After 
death, I found atheromatous disease of the arch, ex- 
tending into the trunks of the three great vessels 
springing from it. Nevertheless, this case supplied 
no evidence during life of the specific subclavian 
murmur at the present time under discussion. 

To illustrate further the 51 cases of subclavian 
murmur, I have entered them down in the following 
table, with particulars relating to age, sex, disease, 
duration of disease, and occupation. The ages and 
other facts refer to the time when each patient first 
came under my observation. The occupations are 
classified together when two or more patients followed 
the same: the reason for this will be hereafter 
shewn. 
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From this table, we learn certain laws relating 'f^i 
the occurrence of subclavian murmur in diseased 
states, which are of considerable interest. A few 
illustrations may be given. 

In the first place, there is no case of a child pre- 
senting the murmur. The youngest subjects named 
were eighteen years old. Tliere were, nevertheless, 
many children included in the total of cases, the 
majority of whom were suffering from the diseases ' 
named in the table. In the case of every chUd, I 
examined with more tlian ordinary care for the mur- 
mur. I often found the common anaemic continuous 
murmur in the neck, but never the subclavian. 

Next, we see that the subclavian murmur is rare 
in females. In the total of cases (2000) from which, 
mthe deductions were drawn, there were more females 
*than males in the proportion of about one per cent. ; 
yet there were 3 cases only of the murmur on 
the female side to -18 on the male side. ' The 
murmur in the female, moreover, when it did occur, 
was not to be heard without an effort on the part of 
the patient to bring it out, such as a long inspiration : 
it was also much more faint, and even more fleeting, 
in the women than in the men. 

Thirdly, we see from the table, that the murmur as 
occurring in disease is most peculiar in certain forms | 
of disease. Chronic bronchial affectionsare thosewhich 
furnish most illustrations of it, according to my ana- 
lysis, viz., 18 to the 2000 ; afterwards stands phthisis, 
yielding 12 cases; next antemia, giving 10 cases; 
next dyspepsia, yielding 7 cases ; then heart-disease, 
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giving 3 cases ; and, lastly, a single case of bronchial 
affection combined with tubercular deposit. These 
relationships will have to be further considered in 
the sequel. 

Finally, the table shows a curious circumstance in 
reference to occupation. It will be seen that, in the 
vast majority of the cases, the patients were employed 
in manual labours, in the exercise of which the arms 
are thrown forwards and downwards. Thus there 
are no fewer than fifteen cabinet-makers in the list ; 
men who are engaged all their lives in planing, 
sawing, and polishing. There are four carpenters, 
two sawyers ; and so on. When I first observed this 
connection of the murmur with certain mechanical 
arts, I began to inquire into the matter carefully. I 
thought it might be that the men of these trades 
were more fully represented in the list of patients 
than others. This turned out to be a fallacy; for, of 
the 2000, there were many more tailors than cabinet- 
workers, and more clerks than tailors, and more 
sempstresses than clerks. I began consequently to 
inquire how far the special occupation influenced the 
result. To get at the truth in this direction, I col- 
lected eight cabinet-makers who were quite well, and 
to my surprise found that they all presented the 
murmur. 1 extended the observation to carpenters 
also, and found the same thing, though not so fre- 
quently. Blending, therefore, these facts with those 
which tell us how rare the murmur is in women, and 
that it is absent in children, I am driven to the infer- 
ence that particular mechanical actions of the arms 
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long continued, have an influence in producing the ■ 
peculiar sound ; how and wliy, we shall see better in a 
succeeding page. 



CAUSE AND CAUSATION OF SUBCLAVIAN MURMUH. 

The whole tenor of my observations leads mo 
to the conviction that subclavian murmur is of arte- 
rial origin. In this view I shall be supported by the 
majority of auscultators, but shall be at variance 
with at least one, I mean Dr. Thorburu, who, speak- 
ing of the sound, remarks : " It must either be a 
respiratory sound modified by the heart and great 
blood-vessels, so as to have a cardiac rhythm ; or a. 
vascular sound modified by respiration. From a 
careful examination, I have come to the concluaioii 
that it is of the former character : and that what is 
heard is the expiratory murmur and the end of the 
inspiratory murmur itself, saccadie or jerked by some 
undue impulse. I think it probable that this im- 
pulse is communicated by a nervously excited or 
perhaps slightly dilated aorta, just as the action of 
the heart may sometimes give a cardiac rhythm to a 
friction-sound which is really pleural. The greater 
comparative weakness of expiration will account for 
its being heard chiefly at that time." 

I have said that Dr, Thorburn is alone in his 
opinion; but his hypothesis is ingenious, and well 
put. It is necessary, therefore, in disposing of it, to 
use careful and logical argument in favour of the 
opposite view; viz., that subclavian murmur is an 
arterial sound, niodijied bi/ respiration. The proofs of 
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this are demonstrative. The murmur is synchronous 
with the systole of the heart, and with the radial 
pulse. It is also limited to the traject of the suh- 
clavian artery.. Traced downwards towards the heart, 
it is lost ; traced in any other direction over the 
chest-surface, it is lost. Moreover, it is often limited 
to a certain point in the course of the arteiy, the 
space most common to it being a horizontal line 
about an inch long beneath the middle of the clavicle, 
or verging a little towards the outer end of the 
bone. A respiratory sound would, of course, have no 
such limitation. It happens truly, in many ex- 
amples, that some modification of respiratory move- 
ment occurs antecedently to the murmur. Thus, I 
have met with many instances in which the murmur 
was present at no other time than during a deep and 
sustained inspiration ; whilst in other examples, where 
it has been present during an ordinary inspiration, it 
has been destroyed by deep and sustained iuspiration ; 
but as, in numerous cases, it also happens that, by 
changing the position of the arm, the murmur may 
be intensified, or lessened, or destroyed, indepen- 
dently of the respiration, it follows that the murmur 
is not respiratory. The character of the sound, again, 
is different both from a respiratory sound and a fric- 
tion sound ; it is essentially a pulsatile hruiU in which 
respect it approaches very nearly to an aneurismal 
murmur. 

The view of the arterial origin of subclavian mur- 
mur is further corroborated by examples where the 
thrill of the vessel can be felt by the finger at each 
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pulsation. In one instance, where tliis tiirill was i 
tense, I could see the vibration when the finger was \ 
removed ; and not only so, but on applying the ear 
neai- to the artery, without actual contact with the-1 
skin, I could hear the murmur. 

Lastly, it is not difficult, in applying the stetho- \ 
Ecopc over the subclavian, to catch the murmur by a ' 
light pressure, and to remove it by a firm pressure, 
of the mouth of the tube. In such cases, the stctho- ' 
scope, by arresting the current of blood through the 
artery when the pressure is made considerable, re- 
moves the sound by stopping the circulation. Under 
such pressure, the radial pulse is also felt to be 
deficient or absent. 

The cause of the vibration of the artery is never- 
theless primarily external ; that is to say, the sound 
is in the artery, but is not due to disease of the 
vessel. I imagined at one time that iu some cases, 
where the murmur was very intense, there might be ' 
deposit on the inner surface of the artery ; but this \ 
idea was soon dispelled by the observation, that in ■ 
every case the murmur could be removed by some 
simple change in the position of the arms of the 
patient, or in the force of respiration. 

The view advanced by Dr. Kirkes as to the cause 
of the murmur was to the eff'ect that the artery, at I 
the moment when the sound was produced, was sub- 
jected to pressure upwards and forwards by a portion 
of solidified lung raised during inspiration. This ex- 
planation, which is the one also given by Dr. Sibson, 
in so far as it assigns to external pressure upon the 
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artery the first step towards the production of the 
murmui', must be taken, I assume, as correct ; it is a 
view to which 1 was led very early in my inquiries, 
and it accords with the facts. At the same time, it 
must not be conceived that the external pressure 
brought to bear upon the artery to produce the 
murmur is invariably exerted by the lung; such a 
view would not accord with all the facts. 

There are, I believe, two modes by which the 
pressure on the artery may be exerted, when the 
subclavian murmur is present. 

Firstly, there is a class of cases in which the pres- 
sure is produced by diseased lung. In these examples, 
there is, I believe, mostly, some solidification at the 
apex of the lung on the side on which the mm-mur 
is heard ; the solidification may be due to deposit of 
tubercular matter, or to enlarged and indurated 
bronchial tubes. In such instances, the character of 
the murmur varies according to the condition of the 
lung-substance. If there is a diffused tubercular 
matter, with general dulness on percussion and defi- 
cient respiration, the murmur is only to be elicited 
at the acme of a deep inspiration. It is then heard 
very softly, as a gentle fleeting coo, irregular io its 
occurrence, and often not distinguishable without 
difiiculty from a reflected heart-sound. 

In other cases, where tubercular deposit is laid 
down in one spot immediately in contact with the 
artery, and where the deposit is hard, or when there 
is enlargement and induration of bronchial tubes 
immediately behind the artery, the murmur, which 
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will still only be heard during inspiration, is shar] 
and shrill, or shrill and grating. It will continue so 
long as the breath is being held, and will disappear 
immediately on expiration. The murmur thus caused 
is often well marked in the early stages of phthisis, 
but disappears iu later stages, when the deposit of 
tubercle has undergone the changes of softening and'. 
removal. 

In another class of cases, where chronic bron- 
chial disease is at a distance from the subclavian 
region, the pressure seems to be made on the artery 
by healthy lung acting under undue distension for 
compensation. In these examples, the murmur is 
very soft and fleeting, occurring only at the acme of 
inspiration. 

Secondly, the murmur may be presented without 
any disease in the structure of the lungs. It will be 
seen, indeed, on reference to the table already given, 
that out of the fifty-one cases I observed, there were 
no fewer than nineteen in which pulmonic disease 
was absent ; added to which, I have seen many ex- 
amples of the murmur in persons in perfect health. 
In all these examples, the pressure exerted on 
the artery is, in my opinion, brought about by the 
action of the subclavius muscle, and is the result of 
those occupations in which the arms are being con-' 
stantly thrown forwards and downwards, as occurs in 
wood-planing, hand-sawing, I'rench polishing, and 
the like. 

As I indicated in describing the first case in this 
essay, position of the arm makes a decided modificatioa 
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in the sound ; that is to say, when the arm is parallel 
with the body, the murmur is at its minimum, 
or is absent : when the arm is at a right angle with 
the body, or a little above the riglit angle, the mur- 
mur is at its acme. This is explained by the fact, 
that in the first named position the subclavius is 
relaxed ; in the last the subclavius is exerting its 
contraction to help to steady the shoulder; thus the 
artery, pressed down by the muscle, is borne towards 
the margin of the first rib, and the murmur is elicited. 
This explanation of a modification of murmur by 
position of the limb bears on the influence of occu- 
pation. For, when the arm is thrown forwards, as in 
planing, and is brought back again by a brisk efi'ort, 
the subclavius at each movement is brought into 
active play, the artery is pressed so as to impinge on 
the rib, and, as this proceeding is repeated for many 
years, the parts so adapt themselves that the position 
of the vessel is modified by the circumstances, and 
subclavian murmur becomes a permanent, but of 
itself a harmless phenomenon. 

The two methods by which the sound is educed 
are then analogous in their action, but they are very 
difierent iu their meaning in a prognostic sense. 
They may be singly at work ; or, as will be readily 
seen, they may be working in combination, as when 
a man in whom the murmur is present as a mere 
mechanical efiect of muscular contraction, becomea 
the subject of tubercular deposit or bronchial disease. 

These modes of production are suflicieut to account 
for the existence of subclavian murmur, independently, 
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as we have already seen, of roughness or depomT 
the inner surface of the vessel. It would appea] 
indeed, from the labours of Chauveau and Marey, th 
roughness of the internal surface of arteries does i 
anywhere, nor in any case, give rise to murma 
But the question is still open for discussion, whetl* 
the condition of the blood produces this modificatia 
Agreeing with the opinion that arterial murmur i 
due to contraction of the artery at the point of mur- 
mur, and to the vibration incidental to a change in 
the arterial tension, 1 cannot but state that in maB 
cases where I have met with intense murmur, thei 
have been signs of aneemia; and that the murmur" 
has borne a relationship in intensity with the more 
determinate indications of the an[emic condition.. 
There are various methods of explaining this i 
servation, the best of which is that of Marey ; 
that in anaemia there is a feebler arterial tension and 
less resistance to the current of blood in the capillaries. 
But whatever the explanation, it is certain that the 
relationships I have pointed out are true ; and that 
anEeraia, though not a cause of the murmur, has a 
qualifying influence upon it. 
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EXACT CHARACTER OF SUBCLAVIAN MURMDE. 

The murmur differs in character in different easel 
and sometimes in the same case. It may be a sol 
musical coo, so short and so slight as to be mixfjj 
with and obscured by the respiratory sounds. It ram 
be a loud, coarse, almost snorting gush, conveying a 
unpleasant thrill to the ear, and, during its tram 
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obscuring the vesicular murmur of respiration. It 
may be loud, and yet so short, as to resemble a sound 
produced by a quick blow, with dull resonance. 
These are the three typical forms of the murmur, but 
between them there may be various distinctive shades. 
The musical cooing murmur, for example, may be 
intensified to a whistle, or a ringing noise; and the 
coarse murmur, to an absolute rasp. The murmur 
under one or other type is always best developed 
when it occurs in the right subclavian space, but it 
is most common on the left side. 

DIAGNOSIS OP SUBCLAVIAN MUBMUR, DIFFERENTIAL 
AND ABSOLUTK. 

Differential Diagnosis. There are four physical 
signs of disease, diagnosable by the stethoscope, with 
which subclavian murmur may possibly be con- 
founded, and especially by those who are not familiar 
with the details, as well as the principles, of physical 
diagnosis. These physical signs are — 

Anedrismal Murmur. 

Valvular Murmur — Mitral and Aortic. 

Pleuritic Friction. 

Bronchial Coo, 

Aneurism of the aorta at the arch, or of the in- 
nominate artery, or of the subclavian itself, are the 
first diseases to be differentiated. I have said, that 
on four occasions I have known subclavian murmur 
set down as aneurismal ; I may add to this, that in 
one of these cases the life of the patient was refused 
c2 
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for insurance on the suspicion of subclavian nneuristtijJ 
The following diagnostic points are, however, alwayf J 
sufficient to establish the diiference between subclap J 
vian murmur and any thoracic aneurism. 

In aneurism the character of the bruit is usually J 
the same at all times, the point of maximum intensitif J 
being one fixed spot, on which the mouth of thi9c 
stethoscope may be placed, day by day, with the sane 
effect. In subclavian murmur, the bruit may chaDg«;l 
in character several times during one examinatioiii|' 1 
being at one time coarse and loud, at another gentl^l 
and musical. The point of maximum intensity may J 
also differ by the variation of an inch laterally ott 1 
either side. 

In aneurism the murmur is permanent. In sub-J 
clavian murmur the sound comes and goes. It i 
sometimes stop in an instant, and not reappear fo) 
many hours. In one case I knew it to be absent fo| 
three weeks, and then suddenly to recur and remaisQ 
for a period equally long ; again to subside, and agai| 
to present itself; and so on during many mouthB q 
observation. 

In aneurism, the murmur is not influenced by thi 
movements of respiration. In subclavian murmu 
the sound can be intensified by a moderately ful 
inspiration ; can often he stopped by a forced 
spiration ; and, again, can be equally stopped by I 
prolonged expiration. 

In aneurism, the stethoscope produces no change i 
the murmur, however firmly the pressure may " 
applied ; except in extreme cases, where the tumoQ; 
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protrudes through the thoracic wall. In sahclavian 
murmur, the firm application of the stethoscope will 
itself check the exhibition of the phenomenon. 

In aneurism, movemeuta of the arm do not in- 
fluence the sound. In subclavian murmur, the sound 
can invariably be modified by merely raising the 
arm, and changing tl^e angle of the limb to the body. 

In aneurism, there will commonly be present dul- 
ness ou percussion over the seat of the pulsation ; 
such dulness being independent of tubercular disease 
of the lungg. In subclavian murmur, if in the region 
of the murmur there is any dulness on percussion, 
the stethoscopic and other physical signs will, in the 
majority of cases, perhaps in all, show that the defi- 
cient resonance is due to tubercular deposition. 

In aneurism approaching the surface there may be 
fremitus; but the fremitus is permanent under all 
conditions. In subclavian murmur there may be fre- 
mitus; but this can be made to disappear by movement 
of the arm on the side affected, and also by a deep 
expiration, or a very deep and sustained inspiration. 

In aneurism of any of the three great vessels I 
have named, there will be, as a general rule, symptoms 
of dyspnoea and respiratory oppression. Subclavian 
murmur is not, per se, accompanied with any such 
complication. 

Finally, as a diagnostic difference between sub- 
clavian murmur and subclavian aneurisnial murmur, 
this may be observed ; that, if simple subclavian 
murmur be present on one side, it can usually be 
detected ou the other side ; and when the two sounds 
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are traced downwards, towards the sternum, ttiey 
found to be lost, showing that they have no com 
mon point of origin, but an origin purely local in eacB 
artery. Now, whilst double subclavian aneurisn 
is not an impossible, it is an unrecorded phenomenoHj 
and in common experience is so rare, that the facj 
of double murmur may be considered as affording 
direct evidence against aneurism as the cause of tlw 
abnormal sounds. 



The diagnosis as between subclavian murmur and 
cardiac murmur is comparatively easy. By carrying 
the stethoscope from the subclavian region to thej 
cardiac region, it will be detected in pure cases 
subclavian murmur, that the heart-sounds are botl 
distinct, and that the bruit in the upper part of thi 
chest is entirely unheard at the heart. HowevQ 
loud it may be in its own region, subclavian murmu 
never intrudes itself on the cardiac music. This liutfj 
of diagnosis is therefore direct. But there are casei 
and I have seen two such, where, together with su\> 
clavian murmur, there was systolic cardiac murmu; 
from mitral disease. But here again I bad no diffi^ 
culty in distinguishing the two morbid sounds; fo| 
the mitral murmur was permanent, while the sub 
clavian murmur was intermittent ; the mitral murmui 
was prolonged, while the subclavian was short anci 
sharp ; and lastly, on carrying the stethoscope froOi 
the subclavian space downwards, towards the heart, aa 
intermediate point was found, where the subclavian 
murmur was lost and the cardiac murmur began to 1 
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heard ; and on the contrary, on carrying the stetho- 
scope upwards, fvom the heart towards the subclavian 
artery, an intermediate point was found, where the 
cardiac murmur was lost and the subclavian murmur 
began to be heard. There were thus distinctive 
evidences of two seats for the two murmurs ; and the 
same evidences would, I presume, bo present in all 
similar complicated cases. I had, again, another 
example, where subclavian murmur existed with 
loud aortic murmur, and this latter murmur was 
in truth reflected nearly into the subclavian region. 
But several differences were detected on careful in- 
quiry, by which the diagnosis was determined. For 
example, the two murmurs had each a different 
sound ; the subclavian murmur could be stopped by 
inspiration, by the movement of the arm, and by 
pressure of the stethoscope; while the aortic murmur 
was persistent in all these conditions ; and a last but 
excellent point was, that the radial pulsation, which 
was synchronous with the subclavian murmur, followed 
the aortic murmur. I do not think there could be 
two better marked examples of subclavian murmur, 
complicated with aortic and mitral murmurs, than 
those above given. "Without further comment, they 
supply in themselves all the differential diagnostic 
points to which it is necessary to call the attention 
of the reader. 



Pleural friction-sound may be mistaken for sub- 
clavian murmur, or the murmur may be mistaken for 
friction-sound, but not if care is taken. One of my 
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pnpil3 once showed me a patient who had, he be- 
lieved, the subclavian murmur ; but, on re-examina- j 
tion, the sound proved to be frictional. Tlie charactei 
of the sound was certainly closely analogous to a sharp 
subclavian whiz, and the position was right for sucIl 
an occurrence. But the diagnosis was clearly ia 
favour of pleuritic friction : for (a) the sound heard ' 
was only present during inspiration, and was but one 
sound in the full period of inspiration ; the arterial i 
sound would have been repeated as frequently as the 
pulse, (b) The sound heard was not modified by the 
position of the arm. (c) The sound was still heard 
when the stethoscope was applied with sufficient 
firmness to stop the arterial pulsation altogether, and i 
to check the radial pulse. i 

These three distinctions were in themselves suffi- 
cient, as physical signs, to indicate the nature of the 
case. To them, nevertheless, were added other general 
symptoms ; viz., pleuritic pain increased by a deep i 
breath, a small irritable pulse, and feverish exacerbsr* j 
tions. Such symptoms, truly, were compatible with J 
subclavian murmur and tubercle ; but, coupled with j 
those which are already named, they completed the 1 
evidence, and rendered an almost perfect diagnosis 
quite perfect. In any other analogous case, similar I 
diagnostic rules would be afforded, in part at least, if 
not in the whole. 



I have met with one case in which, together with 
subclavian murmur, there was, with chronic bronchial 
inspiration ia the right subclavian region, a sharp j 
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bronchial coo immediately behind the artery. The 
patient was young, twenty-three years old, had suf- 
fered long from bronchial cough, and at the time of 
my first seeing him had been losing flesh and spitting 
blood. I was undecided as to the concurrent exist- 
ence of tubercle ; for a sharp bronchial coo at each 
inspiration covered the physical indications, even 
if present, of this deposit. At the point under the 
clavicle where the bronchial sound was heard, there 
could also be brought out during a deep inspiration 
a sharp subclavian murmur. But the distinctiou 
between the mm-mur and the bronchial whistle was 
clearly to be distinguished. In tone and timbre they 
were nearly the same, but in time they were dif- 
ferent ; for while the bronchial sound was as one to 
an inspiration, the subclavian ran on to three, both 
kinds of sound being heard as distinctly as two parts 
in a musical scale ; added to this, there was the 
influence of differing positions of the arm, which 
modified the subclavian murmur, and did not modify 
the bronchial coo; while, again, the effects of firm 
stethoscopic pressure stopped the arterial, but in no 
way affected the bronchial sound. 

This case clears tlie way for diagnosis between the 
arterial and the bronchial cooing murmurs. 



Absolute Diagnosis. The absolute diagnosis of sub- 
clavian murmur is as follows. 

It is a murmur beneath one or both of the clavicles, 
confined to the subclavian regions, and synchronous 
with the pulse. 
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The murmur is coarse and loud — a rasp ; or shar] 
and musical — a whistle ; or soft and musical — i 
or shot-like, coming down on the ear bluntly and dead 

The murmur is always to be arrested by pressun 
sufficient to check the pulse at the wrist, made 1 
the stethoscope on the subclavian artery. 

It is susceptible of modification by the movement! 
of respiration. A moderately full inspiration m 
develope it ; a very deep inspiration may either i 
tensiiy it or stop it. A prolonged expiration wiH 
often remove it. 

Movements of the arm modify the sound, Therf 
position of the arm when it is nearly down by the * 
side of the patient gives, mostly, the minimum of in- 
tensity. The position of the arm slightly raised 
above the right angle to the body is that in whicli J 
the maximum intensity is usually gained ; whilft-l 
movements between these extremes produce varying 
gradations of both the quality and the frequency of 
the murmur. 

In extreme cases there is to be felt, on applicatioa-d 
of the finger over the artery at the point where thai 
murmur is heard, a marked fremitus, of which t^eu 
patient may be conscious as well as the operator. 



EEL.iTI0HSHIP OF SUBCLAVIAN TO COMMON ANEMIC 
MDEMUR. 

It will be seen, by reference to the table on pagal 
8, that of the 2000 cases from which that recordj 
was compiled, there werSi 10 instances where 
Idisease is classified as anEemia. In these cases then 
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were bloodlessness and debility, but no pbysical 
indications of disease or consolidation of the lung ; 
while, in the cases of murmur in the phthisical and 
bronchial diseases, the murmur was intensified 
where aaEemic concomitant symptoms were most 
obvious, I have explained the possible cause of this 
in a previous page. I am anxious now to state that 
this fact does not of necessity connect pure subclavian 
murmur with those examples of auEemic murmur in 
the neck and heart, which we so often find in children, 
and in young women sufi'ering from extreme ansemia 
or chlorosis. I have, indeed, met with no case of pure 
subclavian murmur in a child, and with but three in- 
stances in the female subject. Moreover, in all cases 
of pure anaemic murmur, whether cervical or cardiac, 
I have for the last two years sought for the subclavian 
murmur, but have never met with it as peculiar to 
Buch cases. The examples of auEemia from which 
this inference is drawn amount to somewhat above 
two hundred. The subclavian murmur, therefore, 
may be considered as independent of the common 
anemic murmur. The two may coexist; and I have 
shown that the subclavian murmur is intensified by 
an ansemic condition of blood ; but the connection 
does not extend further. 

It is also to be observed that common subclavian 
murmur exists, as a general rule, without analogous 
murmur in any other part of the arterial system. 
But I have met with an exception to this rule. In 
one case of intense hypertrophy of the heart witli 
mitral regurgitation, there was loud arterial murmur 
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in every spot where the course of a large artery could j 
be superficially traced. In this instance there > 
murmur in the axillary artery, in the brachial, in thtf ] 
femoral in Scarpa's space, and in the popliteal. At , 
all these points there was likewise fremitus, from 
vibration of the vessel, and rapid irregular pulsation^ 
of which the patient was so conscious, that, without 
producing absolute pain, the vibration was to him t 
perpetual annoyance, and added greatly to his anxie- 
ties and sufi'erings. 

BEARINGS OF SUBCLAVIAN MURMDR ON PRACTICE. 

The existence of pure subclavian murmur supplies 1 
no special knowledge in regai'd to treatment. But^ f 
in diagnosis, it has much worth when carefully I 
and judiciously studied. Unless caused by me- j 
chanical occupations, it indicates the existence of] 
some pressure exerted on the artery by a structure | 
posterior to the vessel- — in most instances, we must | 
infer, by the lung. Thus it affords one diagnostic* ' 
indication both of bronchial disease and of tuberculaf J 
deposit. The evidences of such amount of bronchial ] 
disease as is sufficient to produce the murmur, are 
sufficient also of themselves to express the extant , 
mischief, without the superaddition of the murmur a 
a sign. But in phthisis the murmur may prove one 3 
of the earliest indications of tubercle. In two casesii'l 
where there were general symptoms of phthisis and a- 1 
phthisical history, but where the ordinary physical 
signs of the disease were utterly wanting, I was sup- 
ported strongly in the suspicion of actual tuberculaip ] 
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deposition by the prominence of a subclavian bruit. 
In both these cases the suspicion waa confirmed by 
after events : for one ended rapidly fatal from tubercle, 
commencing in the position which the murmur in- 
directly pointed out ; and the other, although the 
patient still lives, passed on to true tubercular disease 
of the apex of the lung behind the raurmuring 
artery. The arterial murmur may thus be important, 
both in regard to diagnosis and prognosis : but it 
must be taken for no more than it is vcorth, since it 
may occur, as we have seen, dependently on various 
other external producing causes, and may possibly in 
some examples be produced by a light stethoscopic 
pressure on an artery thrown slightly towards the 
surface. With all these objections to it, its presence 
ought, notwithstanding, to have its diagnostic value 
in doubtful cases of tubercle in the apex of the lung. 
But the point of most importance in regard to the 
murmur, is to know it in such perfect manner as not 
to mistake it for aneurismal murmur. I have shewn 
the fact of such error, and its consequences ; and if 
this history shall prevent the recurrence of the like 
mistake, one at least of the main objects with which 
the essay has been written will be attained. 
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OH A DISEASED C0NDITI05 OF THE SAJU 

There is sometimes seen in practice a peculiar dis- 
ease of the nails of the fingers, or of the fingers and 
toes, which gives to the patient great annoyance, if 
not Buffering. The disease is recognised in France, 
I believe, under the title " Psoriasis of the Nails"; 
but in this country it has no designation, in so far as 
I can learn: it is known, however, to many prac-J 
titioncrs. When, in May last, I brought an illnstra>l 
tion of this disease before the Medical Society ( 
London, I found that various of the Fellows at oncel 
distinguished it, and knew well the difficulties ofl 
treating it. Indeed, the disease, when once seen, iaf 
80 striking, that it is impossible to forget it again. 



OBSERVED FACTS AND ANALYSES. 

In 1856, Mr. C. Housley, now of Port Elizabeth, I 
Cape of Good Hope, drew my attention to the first case ' 
I had seen of disease of the nails. He brought to J 
mo a patient, who presented the disorder in an in-J 
tense form. The first indications of the affection iaj 
this gentleman had commenced two years before ] 
law him. His nails became very brittle, and chipp 
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After a time, they Buddenly became dark on the 

upper surface, and shining, appearing as though they 
had been coated with varnish. These changes were 
unattended by pain. The next indication was, that 
the surface of the nails began to be pitted — -covered, 
that is, with fine indentations ; then the nails were 
lifted from the fingers by a hard deposit ; finally, the 
raised nails gave way in an irregular manner at the 
free margins, as though they had been bitten with 
small teeth. 

When this gentleman came before me, every nail 
in both hands was affected. Some nails were de- 
stroyed nearly to the angular junction with the skin, 
a large and ugly gap being left in place of the nail ; 
other nails were half destroyed, the horay structure 
being raised a full eighth of an inch from the matrix, 
and being jagged at the free extremity like the occi- 
pital suture. The hands were unpresentable alto- 
gether. With all this, the health of the patient was 
good. There was no eruption of the skin, nor any 
sign of syphilis, albeit there was an admission of a 
syphilitic attack some twenty years ago, The hair was 
firm on the head, but inclined to grey : the age, about 
forty-two years. The patient himself was engaged as 
a master in the painting and decorating business. 
He had sometimes painted with his own hands, but 
not much. He was a full made, fresh looking man ; 
irritable, I should say, but temperate in living ; 
taking a good animal diet, and a little ale, but not 
indulging in alcoholics to absolute intemperance. 
He was dyspeptic, and given to hypochondriasis. 



32 



CLINICAL ES9A.TS. 



A second case was as follows. A woman, 47 yeai 
of age, came before me with chronic bronchial catarrh,] 
In the course of examination, she removed her glovet 
and shewed me her nails. They were diseased 
the same way as in the case immediately preceding. 
Her history was clearly given. She had been the 
mother of six living children, and bad suffered from 
one miscarriage. She was still monstiuating regu- 
larly. Three years previously to the date on which 
she came to me (April 6th, 1860), she became affected 
with a scaly eruption, lepra vulgaris, which com- 
menced about the head: there was also some falling 
off of the hair. I made the most rigid inquiries as 
to the nature of this eruption aad its cause, and nO' 
information was withheld me, as I believe ; but I 
could not see reason even for a suspicion of pre- 
existing syphilitic malady. The lepra continued 
alone until August 1859, when she first perceived a 
peculiar sensation beneath the nails. The surface 
beneath the nails felt benumbed; and at times, espe- 
cially in the evening, it was the seat of a tingling 
sensation, described in common parlance as pins and 
needles. The immersion of the hands in water mode- 
rately warm would bring out this sensation at any 
hour of the day; but it always occurred, sponta- 
neously, about bed time. After a few weeks, th& 
nails commenced to look glazed. " They seemed," 
said the patient, " as if they had been smeared over 
with varnish of a yellow tinge." They then began 
to show little indentations all over the surface, as if 
they had been pricked with the point of a pin, and 
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had afterwards been rubbed with a black substance. 
Beueath the nails thickeuing now began, so that 
some were raised an eighth of an inch. The edges 
also crumbled, but not with the same degree of irre- 
gularity as was noticed in the first named case. 

At the time when the patient came under my 
observation, every nail on the hands was aifected, 
except that of the left forefinger ; the nails of the 
great toes were also diseased in a similar way. The 
nails were firmly fixed, to my sensation, when trying to 
move them ; but the patient said that they felt loose 
to her sensation, and that after soaking them in water 
they really were loose. Some of them were deeply 
cupped in the centre. I sent this patient to Mr. 
Orrin Smith for illustration. He has sketched four 
of the fingers with great care, together with a patch 
of the scaly eruption from the arm. The different 
drawings, given in the accompanying plate, show the 
nail-disease in various phases, and supply a description 
which could not be fully expressed in words. 

I have only to add, that this patient, though a tall, 
delicate looking woman, had suffered little illness, and 
throughout life had been comfortably provided for. 

A third example of this form of disease calls for 
the annexed observations. The patient was thirty- 
eight years old ; a man actively engaged in business, 
and of genial disposition. He had become stout these 
last years, much too stout for his time of life, and 
very dyspeptic. His hair was grey, but firm. He 
had lived well at all times ; and, without being in- 
temperate, had habitually taken ante horam aomni 
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a " nightcap," in the form of one tumbler of whiska 
toddy. Twenty years ago he had a slight attack c 
Illness, which taught him that Venus not unfi 
quently transfers her devotees from the sphere of h<9 
own charms to the gentle guardianship of Mercur 
There was, however, nothing very severe in tbii 
attack, and recovery was believed to be completl 
In the latter end of 1859, the forefinger of the Id 
hand gave to the patient a disagreeable sensation* 
the sensation was that of numbness and tingling 
The skin then, for about an inch from the tip of tbi 
finger, assumed a dry, scaly appearance, with what 
seemed also to be absolute shrinking of the extremityj 
The nail became of dirty brown, and slightly pittedj^ 
it also wore away at the edges, but not irrcgularlyJ 
The finger was unpresentable, and gave its owne^a 
80 much annoyance, that he assured me he wouldj 
rather have it removed by amputation than that i 
should remain in its existing condition. 



The analysis of the cases above cited leave th« 
nature of the disease in obscurity. In the first an 
last cases, there was a pre-existent syphilitic taint; i 
the second case, while there were symptoms whichl 
are compatible with syphilis, such as lepra and fallinB 
off of the hair, all other evidence was against tin 
pre-existence of that disorder. In the first case ihexi 
was no eruption of the skin ; in the last two the skil 
was affected more or less with scaly disease. Thft 
patients were all about the middle age; but in con<^ 
Btitutional character the first and last were strongly! 
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opposed to the second. One patient had worked in 
lead as a painter ; the woman had all her life been 
at domestic duties; and the third was engaged in a 
mercantile pursuit, in which the pen was more 
employed than aught else manually.* 

CAUSE AND CAUSATION OF THE DISEASE. 

The disease allies itself to squamous disorders of 
the skin, but whether it is identical either with lepra 
or psoriasis I am not prepared to say; for, while it 
may exist with these disorders, it may also, as we 
have seen, exist independently. I think there is no 
doubt that it commences in the matrix, and that all 
the conditions of nail are due to a partial or complete 
death of the structures attacked ; in other words, 
there are interposed between the secreting membrane 
and the under surface of the nail, epithelial layers, 
which separate the two structures, and prevent that 
osmotic change by which the nail is repaired in pro- 
portion to its mechanical or natural destruction. 

Is the disease purely of syphilitic or of mercurial 
origin? An affirmative answer has been assumed to 
this question. Mr. Gay, who spoke at the meeting 
of the Medical Society, at which some of the cases 
narrated here were discussed, assumed this affirmative 
in ite entirety, and brought forward, it must be 

* In addition to these, I once incidoDtallj saw another case at that 
period of the diseaBO when pitting with dirtj glazed aurface aro the 
external Bjmptoms. The historj of thia case is not known to me aoeu- 
ratelyi but I maj say that the patient was engaged in a profeaaion in 
which manual labour is escluded. 

D 2 
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admitted, considerable evidence in favouv of sucl 
affirmative. However, I am not prepared to adrc 
the point as proven, I sliall show, indeed, evidend( 
further on, which will prove that in some cases treal 
ment negatives the argument of a syphilitic orig: 
Indeed, in the two examples which I have given, 
where there had really been an attack of syphilis, I 
doubt whether that disease was still at work. It 
seemed to me in both these cases that a free mode of 
living, and dyspepsia, had more to do with the 
affection than the specific and long removed enemy. 

There is clearly nothing in occupation which leads 
to the disorder; the first named patient had worked 
in lead ; but I have made inquiries amongst lead- 
painters, and find that no special affection of this 
kind is known amongst them ; further, we had before 
us other occupations, all different, and one not manual, 
BO that the evidence points to a constitutional, as 
opposed to a local, origin for the disease. 

DIAGNOSIS. 

The disease of the nails under review has three 
stages. The first stage is marked by a sensation of 
numbness and tingling beneath the surface of the 
nail. In the second stage there is an appearance of 
dirty glazed discoloration of the nail, with pitting of 
the surface. In the third stage there is a crumbling 
down of the nail-structure from the edges and the 
free margin, with more or less of irregularity, thick- 
ening from the under part, cupped surface ( 
sion, and looseness. 



e depres^^H 



DISEASED CONDITION OF THE NAILS. 6i 

TREATMENT. 

In the first case to which my attention was 
drawn, various forms of treatment had been already 
pursued. Local treatment had been tried ; the nails 
had been washed with lotions of zinc and lead ; they 
had been encased from the air; and they had been 
painted Avith iodine. Internally, mercui'y had been 
administered ; after that quinine ; and again mercury. 
Believing at first that the disease was of syphilitic 
character, I suggested iodide of potassium internally 
in five grain doses three times a day; and my friend 
who brought the patient to me carried out this treat- 
ment fairly for many weeks- It had no effect for 
good. The patient got tired, and consulted a new 
practitioner altogether : I have been unable to learn 
with what effect. 

In the case of the woman, the treatment adopted 
previously to my attendance had again been both 
local and general. Locally, zinc lotions, zinc oint- 
ment, glycerine, and iodine had been applied. In- 
ternally, mercury had been administered, and iodide 
of potassium, but with no avail. The presence of 
the skin-eruption turned me to another indication. 
Instead of pursuing local treatment, I commenced 
with Fowler's arsenical solution as a general medicine, 
in doses, first of three minims, and afterwards of 
four minims, three times daily. The good effect of 
this treatment was quickly shown. The first dose of 
medicine was taken on the 6th of April. On the 
2Gth of May the eruption of the skin was greatly 
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better, and the disease in the nails was entirely I 
arrested. On the 26th of July all the nails had ' 
nearly regained their normal character, except the 
nail of the right forefinger. At this visit the patient 
complained of catarrh ; the arsenical mixture was 
therefore replaced by a saline, which she continued J 
to take until August the 9th without consulting me. 
At her return on that day, I found the squamoue I 
symptoms the same. I once more ordered the arsenical j 
solution; and, as she bore it without any unpleasant J 
sign, it was continued steadily until August 23rd.. 
The nails might now be considered as well. All were I 
restored to perfect smoothness, except the first and | 
second of the left hand. These retained the faintest ] 
signs of indentation, and the first one was rather | 
thicker than the others; but an observer, who saw I 
them without previous knowledge, would certainly I 
not conceive that they had been extensively dis- | 
organized. The eruption on the skin was yet not I 
altogether removed. There was an irritable patc^ 
around the nipple of the right mamma, and a second 
one in the groin. The medicine was continued until ^ 
the 1st of September, when the skin eruption had also * 
disappeared. After ceasing the arsenic for a month, 
there was a reappearance of cutaneous scales about ' 
the nipple; but the nails continued unaffected. The I 
arsenical solution was reordered, again with removal ' 
of the squamous patch. This patient still remains 1 
under treatment. 

The third case had been treated merely locally ; 
iodine had been particularly tried, but without any 
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^ood result. When the case was in my hands, the 
first thing I did was to prohibit the " nightcap," 
and otherwise to reduce the liydrocai'bon supplies. 
Medicinally, Fowler's solution was prescribed, in 
three minim doses three times a day. After one 
month, during which the medicine was well tolerated, 
the nail underwent rapid progress towards renovation ; 
and three weeks later it, together with the finger, 
had recovered the natural appearances. 

The evidence in respect to the treatment of this 
disease of the nails is thus strongly in favour of arsenic 
as the remedy. This view in some measure removes 
the hypothesis of the invariably syphilitic origin of 
the disorder, and shows, at all events, that there may, 
as in lepra, be two sources, one of which is not 
directly of venereal growth. 

In any doubtful case, where arsenic alone did not 
cure, it would be good practice to move from Fowler's 
to Donovan's solution (the compound of hydriodate of 
arsenic and mercury), a solution which, notwithstand- 
ing Hebra's opinion upon it, is admirable in obstinate 
cases of mixed syphilitic and squamous disease. 



ON REDUPltCATION OP THE SECOND SOUND OF THE 
HEART. 

There is perhaps no phenomenon more curious to 

the practising physician, when he first meets it, than' ' 
that known as reduplication of the sounds of the 
heart. It is so rare that its novelty strikes forcibly; 
it is so well marked as a peculiarity when it does 
occur, that its existence can admit of no dispute. 

Those who have not heard what is called redupli- 
cation, may learn it by hearing what it is. In lieu ' 
of two heart-sounds to each action, there are three ; , 
in lieu of the familiar "lub-dQp" and pause, there is 
distinctly caught " luh-dftp-dflp" ; that is to say, a 
third and unexpected short sound takes in great part ' 
or altogether the place of the pause. Therefore, in 
strict definition, reduplication applies to but one of 
the sounds of the heart. 

OBSERVED PACTS AND ANALYSES. 

In the beginning of this year (1860), a young man, 
23 years of age, came before me at the Royal Infirmary 
for Diseases of the Chest, with the following com- 
plainings. He was subject, and had been subject 
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three weeks past, to almost constant palpitation of 
the heart. He believed that his first symptoms were 
due to a " cold on his lungs". The palpitation kept 
him sleepless, and in subdued suffering ; he could 
feel a tilt of his heart against the chest-wall, not in 
the anterior point, where the beat is ordinarily felt, 
hut laterally — towards the left side. At times this 
palpitation became unusually violent ; there was a 
sensation of choking in the throat, a struggle for 
breath, and afterwards great exhaustion. In addi- 
tion to these signs, there were flatulency and anemia : 
but the tongue was clean, the bowels acted daily, 
and the skin was cool. There was desire for food, 
but a dread of taking it, inasmuch as anything like 
a meal oppressed the chest ; but the urgent symptoms 
of which the man complained, and of which he came to 
be relieved, were the palpitation and oppression. " If 
I could lie down and sleep", he said, " I should be 
well ; but, as I tiy to sleep, this terrible weight 
and palpitation come on increasingly, and I start up 
at last as if I were being strangled, or crushed be- 
tween two heavy doors." 

The symptoms described by the man might have 
passed current in the run of practice for those of 
hysteria and anfemia. Fortunately — if that is for- 
tunate which becomes a habit — I examined the chest 
of this man. I could find in the lungs no trace of 
tubercle, bronchial dilatation, nor other organic 
lesion : yet this was peculiar, and I pointed it out at 
the moment to Mr. Louis Parnell, who was attending 
my clinique, that there was everywhere a deficient 
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respiratory murmur. Turning to the heart, I found . 
it unusually active, and giving a sharp quick thoracic 1 
impulse against the chest-wall on the left side, 
between the fifth and sixth ribs, and rather hearing 
upon the sixth rib itself. This impulse could be ' 
seen as well as the normal anterior impulse, but 
much more evidently. Each impulse was marked at 
least eighty times per minute, and without apparent 
intermittence : yet the action was irregular ; for, if the i 
number of beats were counted one minute, and then I 
again for a second minute, there would be eighty in 
the first minute, and eighty-five in the second ; but 
if each beat were taken singly, there was no apparent 
irregularity between them, the disparity in the whole 
number of beats per minute being distributed with i 
an equal gradation, extending over some measurable > 
period of time, whether towards increase or dimi- 
nution. 

On taking the sounds with the stethoscope, thwe I 
was to be heard, with unceasing regularity and clear- 
ness, the reduplication which I have already briefly ' 
noticed — lub-dtlp-dtlp, Itib-dtip-dRp. 

I ordered for this man tincture of the sesquichlo- 
ride of iron in ten minim doses, in bitter infusion, 
twice a day. The symptoms, it will be seen from 
this treatment, were supposed to be mainly dependent 
on anaimia and dyspepsia: we shall find in the end 
how far that suggestion was right. 

Three days after this treatment had been carried 
on, the man came to me again. He was irritably 
nervous ; and, as I thought, gave to every symptom 
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an exaggerated colouiiug of the sombre tint. The 
medicine did him harm, was his argument ; it did 
not confine his bowels, but it made him worse every 
dose — of that he was sure. Not believing much 
of this report, I nevertheless changed the individual 
remedy, but not the direction of the treatment. I 
ordered him a combination, which I have found most 
efficient in many cases of dyspeptic anEeraia ; namely, 
trisnitrate of bismuth in ten grain doses, with five 
grains of the am monio- citrate of iron and an ounce 
of water. This medicine was persisted in twice daily 
for a week without change. The oppression was 
complained of as before ; and the reduplication was 
as clear as ever. I now added to the mixture a little 
sulphuric ether, in fifteen minim doses, and ordered a 
five grain galbanum pill at bedtime. The next week 
my man did not come ; nor the next. I feared he 
was lost as a history, and regretted it much. But, 
five weeks after he had left me, he reappeared, very 
comfortable in health, rather triumphant in manner, 
and entirely relieved of reduplication and palpitation. 
His relief occurred thus. 

On the second night after his last visit to me, he 
went to bed very oppressed ; he was restless all night, 
often getting up and going to the window for air. 
He lay down more composedly towards the morning, 
and, worn out, fell asleep. Soon he awoke ; and his 
wife and friends were truly and naturally alarmed at 
his appearance. The oppression at his chest pre- 
vented respiration ; his lips were blue ; his limbs 
convulsed. He was with difficulty half-dressed, put 
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into a cab, and conveyed to one of our hospitals. 
Having arnved there, he was, either by a rule of the 
institution, or at the instance of an attendant, put into 
a hot bath. As his body became warm the oppression 
ceased ; or, to use the patient's own words, " as my 
skin got hot and red, the distress rose, as it were, 
from me altogether." He stepped out of the bath into 
a warm blanket, went to bed, perspired freely, and 
rose next day as well as he ever was in his life. He 
was kept in the hospital a few days, and took a dose 
of castor oil, but nothing more. He told his physi- 
cian that he had been under previous treatment, and 
that he believed his heart was affected. The physi- 
cian listened to his heart, said there was nothing 
there wrong, and dismissed him cured. 

I have met with two other cases besides this of 
reduplication ; but in neither was the phenomenon 
clearly developed : it was fleeting and faint. In one of 
these cases, the patient was a man, who was phthisi- 
cal ; in the other, a woman, also phthisical. I lost 
sight, unfortunately, of both cases after they had 
been once or twice before me. 

CAUSE AND CAUSATION OF REDUPLICATION. 

The cause of reduplication of the heart- sounds has 
been most carefully studied by my friend and col- 
league Dr. Cockle, who has met with many cases ; 
and whose explanation of the phenomenon varies but 
little from my own. The idea of cause can only be 
arrived at by considering each position of the ques- 
tion separately. 
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The first point to be settled is, whether the ledu- 
jilication, as it occurs, is a reduplication of the fii'st 
or of the second normal sound. I think no one who 
is accustomed to physical diagnosis could have 
doubted that, in the case I have given at length, it 
was the second sound that was repeated. The added 
sound was the same as the second in quality of tone 
— dSp ; while the first normal sound occupied its true 
position in regard both to time and to quality. The 
added sound, again, occupied the position of the 
natural pause, yet not entirely ; for the briefest 
pause could be detected when the action of the heart 
was quieted by a forced and prolonged expiration. 
The pause thus discovered was found to occur at an 
interval between the reduplicate sound and the first 
sound. 

Again, notwithstanding the double sound, the 
pulse was not intermittent, but was presented, as is 
natural, upon the systole of the heart coincidently 
with the systolic sound. This showed that the systole 
was perfected at one stroke on the arterial side, and 
that the aortic valves came down after the systole in 
correct time, and without sufiering regurgitation of 
blood through them. 

Lastly, the double sound was most prominent over 
the aortic and pulmonary orifices : lower, towards 
the apex, the first or systolic sound was, as is usual, 
most distinct. 

In the other two cases to which reference has been 
made, the same proofs existed to show that the fact 
of reduplication was with the second or diastolic 
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sound. If, then, this point be proved, we must con- 
sider how the second sound admits of the modification 
which we have seen. 

That the second sound of the heart is produced by 
the tension of the semilunar valves, is a fact which 
no one who has studied the subject physiologically 
can logically dispute. As little ought any one to 
dispute that the first sound is the product of the ten- 
sion of the tricuspid and mitral valves,* But, this 
latter point set aside, it is sufiicient here to urge that 
the second sound is the result of the common tension 
of the aortic and pulmonary semilunar valves. When, 
therefore, this sound is doubled, as in the case above 
stated, the added sound must be due to one of three 
sources. 

It must be a reverberation of the second sound : 

Itniust be a repeated second ordiastolic soundi«/«^^: 

Or it must be produced by a want of simultaneous 

action in the aortic and pulmonary semilunar valves. 

The first of these suggestions is untenable, because 

there is no known acoustic law by which, in the 

closed circuit of the blood, a reverberation could be 

explained. 

The second hypothesis is untenable, because the 
reduplication is confined to one sound ; for, to pro- 
duce a double simultaneous tension of the semilunar 
valves, there must be double ventricular action, and 

See, who will on this question, the overwhelming arguments of Dr. 
llalford, in his Phjsio logical Essay on the neart-Bouniis — an easfty 
nhich reduces the action urnl sounds of the heart to mathematical 
demonstration. 
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therefore a double systolic a8 well as diastolic mur- 
mur, in the period of one action of the heart ; which 
is impossible. 

We are driven thus to the third explanation, 
which seems, indeed, to answer every purpose. Thus, 
if in any given case there is set up an obstruction to the 
current of blood from the right auricle to the lungs, 
the current through the aorta from the left ventricle 
being free, the left ventricular systole will be made 
before the right ventricular systole; and the obstruc- 
tion in the pulmonary circuit will prevent, for a period 
abnormally long, the return contraction of the pul- 
monary artery, and the closure with tension of the 
right semilunar valves. The two sets of semilunar 
valves will in this way be prevented from acting 
simultaneously, and the common sound produced by 
their tension will not be struck in the same period. 
The aortic valves coming down first, under these cir- 
cumstances, will strike one diastolic sound, in the 
normal period of the diastolic sound ; the pulmonary 
valves, lagging behind, will come down later, and 
strike a second sound in the period of the pause ; 
and then the systolic sound will follow in its natural 
place, and in its natural intensity. This was, I be- 
lieve, the order of events in the case which forme the 
text of this essay ; and the same are the events, I 
presume, in all cases of reduplication. 

The same view that accounts for the physical 
cause of reduplication, accounts also for the general 
symptoms which accompany the physical phenome- 
non. The balance of the circulation is disturbed in 
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these examples, and the results are obvious. The 
oppression of respiration, amounting, as it did in my 
cases, to partial asphyxia, indicated with sufficient 
clearness the embarrassment of the pulmonary circu- 
lation ; the deficient respiratory murmur defined the 
same fact : the palpitating heart indicated the labour 
demanded to support two cardiac currents unfairly 
balanced ; and the inability to sleep free of disturb- 
ance showed the perpetual necessity for constant and 
undiminished action of the forces of respiration and 
circulation to meet the difficulties in their way. 

But that which most of all indicated the nature of 
the reduplicative phenomenon in the text case, was 
the result of the treatment. Let us mark the fact 
specially. As soon as a powerful derivation was set 
up by the hot hath; as soon as the vessels of the 
skin, expanding under the heat, claimed more blood, 
and so relieved the lungs ; so soon was the pulmonary 
and systemic balance restored, and the patient cured. 
He felt, indeed, as he expressed, that the oppression 
which had wearied him for weeks passed from him 
altogether. 
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DIAGNOSIS OF KEDUPLIGATION. 

I can rectdl no other abnormal sound, which could 
be confounded with that of reduplication. The abso- 
lute diagnosis is as follows: a physical condition of < 
the heart during which, on listening to the cardiac 
sounds, three sounds take the place of two, the last 
of the three occupying, or nearly so, the period of . 
pause. 
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The added sound, during ordinary respiration, fills 
the place of the pause partly or altogether. The 
sound is that of the diastole or second sound ; short, 
and with an accent, dflp. It is heard most distinctly 
over the position of the pulmonary and aortic orifices. 
It is attended with symptoms of increased and irre- 
gular action of the heart, oppression of the breathing, 
and feeble respiratory murmur. 

I have, so far, treated the subject of reduplication 
of the sounds of the heart with special reference to 
reduplication of the second sound ; and this for the 
reason that as yet I have never met in my practice 
with any case in which the added sound could be 
considered as connected with the true systolic sound. 
It is but fair to say, however, that most competent 
observers, amongst them Dr. Cockle, Dr. F. C. Webb, 
and Dr. Walshe, have met, as they believed, with 
illustrations of systolic reduplication. 

In these examples, the character of the abnormal 
sound must stand as lub-lub-d&p ; and the cause of 
the additional sound must be due to the circumstance 
that the ventricular action of the two ventricles is 
not synchronous, and that, as a result, the tension of 
the tricuspid and mitral valves is not produced at the 
same instant. Now, while this event of irregularity 
of tension between the tricuspid and mitral valves is 
possible, and is, I believe, occasionally the fact, it is 
difficult to explain how by such occurrence a 
double first sound could be heard with a single second 
sound, seeing that the second sound itself is not a 
mere follower of the first, but is dependent for its 
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production primarily on the systole. For unleai 
either ventricle contract with sufficient force to did 
tend the artery emerging from it, aortic or pulmonary 
there can be no resistance, and no back stroke l 
close the semilunar valves and produce a second 
sound; and, as it is impossible that ventricula! 
contraction can take place without tension of thd 
auriculo-ventricular valves, and, therefore, without t 
Gystolic sound, so it would seem equally impossiblfl 
that a first sound should occur twice without i 
second sound following immediately upon it. 
condition such as is described would then give i 
double first or second sound in the period of ond 
arterial pulsation — a phenomenon which, I believ«q 
has never been met with. 

At the same time, there are conditions, as I havJ 
before said, when the ventricular walls beiug greatljl 
weakened and irregularly weakened, there is an irrrf 
gularity of contraction. Here, however, the ausj 
cultatory phenomena are of two kinds, accordii^ 
to the degree of feebleness of the two contractini 
ventricles; in one of these cases one ventricle conll 
tracts with sufficient force to produce valvular ten<a 
sion, while the other produces but feeble tension, e 
the effect is a weakened systolic sound ; in anothoj 
set of cases both ventricles contract so feebly as t 
produce imperfect valvular tension on both sides, thi 
effect being to produce a confused rustle, in whicH 
no systolic sound can be detected, and often but i 
feeble second sound. We meet with this frequentljj 
in cases of large disorganized heart, when the mun 
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cular structure has undergone extensive degeneration, 
with thinning of the parietes. 

From these observations, I should infer that what 
is considered a repeated first sound is, in fact, the 
first intensified stroke of a double second sound ; 
but I would not venture to ofier these remarks dog- 
matically, and as necessarily true, although the 
explanation carries to my own mind the conviction of 
a truthful rendering of a difficult problem. 

BEARINGS ON PRACTICE AND TREATMENT. 

The study of those cases in which reduplication of 
one of the heart's sounds is detected, opens to us 
various considerations having relationship to other 
affections marked by analogous general symptoms. 

I believe that in many of these cases, where there 
are symptoms of palpitation, oppression of breathing, 
especially during sleep (nightmare), and iiTegular 
pulse, the symptoms, usually attributed to indiges- 
tion, are due to a disturbed balance between the pul- 
monary and the systemic circulations. This want of 
balance may arise from diff'erent causes: from tempo- 
rary congestion of lung after an undue supply of 
food to the system ; from irregular contraction of 
the heart under the influence of disease affecting one 
or other ventricular wall ; from pressure on the dia- 
phragm by collection of flatus in the stomach and 
intestines. 

Treatment. There is nothing more obvious than 
the fact that, in the treatment I pursued in the case 
which affords the subject of the present commentary, 
e2 
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I was entirely on a wrong track. Tlie man was cori. 
rect when lie said that he was made worse by th< 
medicines (tonics) which were prescribed for him. 
They suppressed secretion, which was the physiologi- 
cal act requiring more excitation ; they confined the 
current of the blood, and, in proportion as they did 
so, they supported the disturbance in the circulation^ 

It is ec[ually obvious that the treatment by the hoi 
bath, given though it might have been almost 
accident, and certainly without any idea of relievinj 
an embarrassed right ventricle, was the rational, 
it was therefore by necessity the successful treatment. 
Any other form of derivation would have given re- 
lief — the abstraction of a little blood, a sharp purgi 
or diaphoretic ; but the warm bath was and is tht 
simplest remedy. 

I have learned much from this case of redupli 
tion ; the essence of all which is to the effect that' 
whenever, without evident sign of disease of the 
lungs or of organic changes in the heart or nervous 
centres, there are manifested indications of vasculi 
irregularity commencing at the heart itself; thei 
however clear may be the signs of anjemia aiu 
debility, no good will come from any treatment ii 
the absence of some system of derivation ; that tonii 
administered alone, invoke more mischief; and thi 
coincident debility disappears without them, whel 
the troubled heart is set at liberty. 
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ITRIBUTI0H8 TOWARDS A MORE PERFECT CLINIC: 
HISTORY OF SCARLET FEVER. 

For some years past, I have been directing particular 
attention to Scarlet Fever, with a view to bring for- 
ward certain facts tending to supply a more correct 
clinical history of this, as yet, formidable disease. 
Some of my labours in this direction have already 
been laid before the members of the Epidemiological 
Society, and have appeared in abstract in the periodi- 
cal literature of the day. I propose, on the present 
occasion, to collate these scattered materials, and, 
with certain new observations, to condense into one 
clinical essay the result of all that 1 have as yet ac- 
complished. It is little enough, I am well aware; 
but such as it is, it is herewith offered. 



POINTS relating TO THE NATURAL HISTORY OF 
SCARLET FEVER. 

The question of the occurrence of scarlet /ever at dif- 
ferent periods of life is one of much interest, and has 
occupied the attention of various observers. Regard- 
ing this, an opinion has been promulgated that the 
disease is rare, if not absent, in babes at the breast and 
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in children under two years of age. This statement 
was, I believe, first made by the distinguished Wither- 
ing; but Dr. Nieuwenhuys, of Amsterdam, in an 
admirable paper on small-pox and scarlet fever, hiis 
repeated, within these late years, an almost similar 
opinion. lie seems to have been led to this view 
by seeing cases in which infants had escaped the 
disease whose mothers were suffering from it, and 
were occasionally suckling these same children during 
the period of the disease. If this statement were 
true, it would convey one of the most curious facts 
in medicine. It is, however, one of those errors 
which occasionally will creep into the works of the 
ablest writers, if they give the history of their indi- 
vidual knowledge alone. 

It happened to me that, in the first case of scarlet 
fever I ever saw in a puerperal woman, the infant at 
her breast died of the disease, and that another child 
of hers, under two years, took the malady and suf- 
fered from it in the malignant form. Here, then, 
were facts at once offered which showed that no rule 
such as that which has been suggested really obtains, 
or at least that such rule had its exceptions. I 
thought, therefore, that it would be interesting to 
follow out the subject, and, from a rigid analysis, to 
learn the fatality of scarlet fever in the early terras 
of existence. 

In this direction I took, in the first place, my own 
reports of cases of the disease, and collected from the 
printed return-books of three friends who held paro- 
chial appointments (viz., the late Mr. Brown, of Saf- 
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fron Walden, in Essex; Mr. Palmer, of Sheen; and 
Mr. Beresford, of Narborough, Leicestershire), the 
cases there reported from the year 1849 to 1853. 
To these I added statistics from the accounts of 
Messrs. Eyland and Parsons, who observed and noted 
the disease in Birmingham from the year 183'2 to 
1835. The result of this work gave me 431 cases of 
the disorder. Of these cases, 329 were in children 
under ten. In 242 cases under five, there were no 
less than fifteen in infants under two years of age. 

To pursue the question further, I next turned to 
the mortality tables of the Registrar-General. The 
following is an epitome of this research : — 

" Out of a total of 12,962 deaths from scarlet fever 
in children under five years of age, occurring in the 
county of Kent in 1843, in London in 1845, 1846, 
and 1848, and in England in 1847, there were — 



tfnder 1 jear 
Over 1 and under 2 



Total under 2 years 



Over 2 and under 3 . 
Oter 3 and under 4 . . 
Over 4 and under 5 . . 

Tatal from 3rd to Gth jrs. 



Total {torn 1 to 6 years, 12,B62. 
Again, " in a total of 3,795 deaths in patients 
under five years, occun-ing in the London hospitals, 
in Manchester, and in Birmingham, in the year 1839, 
in twenty-four towns in 1840, and in London in 
1842, there were — 



Under the second year . . . . 410 ^ 

Over the aecond, and under the third , . 1797 \ 3796 

Over the third, aud under the fifth . . !o88 ) 

While it is thus clear, from indisputable evidence. 
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that the idea of an immunity from scarlet fever ip 
the earliest period of life is founded in error, it 
coraes out, also, from a more extended inquiry, that 
the mortality from scarlet fever is actually greatest ia- 
the period of infancy, if that be extended from one to 
five years. Thus, out of 31,744 cases of scarlet fever, I 
occurring in Manchester in the year 1839, in Liver- 
pool in 1839, in Birmingham in 1839, in twenty-four 
town districts in 1840, in London in 1842, 1843« 
1844, 1S45, 1846, 1848, and in England in 1847,, 
the ages were — 



We gather from these details, as an exposition of 
our first inquiry, that scarlet fever attacks most fre- 
quently in the third and fourth years of life : that it 
declines rapidly after the fifth year, and is almost lost 
after the fortieth. At the same time it would be un- 
fair to attribute to age any direct relationship to the 
cause of the malady : age cannot he looked upon 
either as predisposing or preventive. It is due to the 
Don-recunent character of the disease after one at- 
tack, and to extreme susceptibility to it of all who 
have not suffered, that the ratio of cases at different 
ages is so marked. Children of three or four, who ^ 
are by that time permitted to run about, and are also 
susceptible to the disorder, are naturally more subject 
to exposure than infants on whom the mother's eye ia 
constantly watchful; the former, therefore, suffer n 
And for the reasons that the majority of ( 



I 
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place early in life, and that the disease is non-recur- 
rent as a general rule, children over ten, and adults, 
are, to an extent proportionately large to the whole 
population, protected from the disease. 



Leaving the question of age, I find that great dif- 
ferences of opinion have been offered on the point, 
whether sex exerts any influence on the occui-rence of scarlet 
fever ? The prevailing idea on this subject has been, 
and is, to the effect that females suffer most. Dr, 
Tweedie, whose opinion we all recognise, arguing ou 
his own general experience, and on the results of an 
imperfect table, says, " females are more subject to 
the disease than males": with great candour, how- 
ever, he repeats the opinion of Withering, " that, in 
children, the numbers of sufferers are equal in both 
sexes; but, amongst adults, females suffer most." 
Fothergill, in writing of the malignant attack of 
scarlet fever which visited London in 1749, says, " a 
greater number of girls have it than boys, more wo- 
men than men." Eayer affords similar testimony ; 
but Dr. Binns, in describing an epidemical scarlet 
fever which occurred in the Ackworth school, tries 
to show, by reference to a small but, as far as it goes, 
fair table of cases, that girls are less liable to the 
disease than boys. 

The 431 cases in my own possession, and to which 
I have before drawn attention, show an equality 
between the sufferers of different sexes. I could not, 
however, consider so few cases as 431 worthy of note 
for any definite conclusion derivable from them. 
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Once more, therefore, I turned to the Kegistrar Ge- 
neral's reports, and gathered what succeeds. 

In 102,382 deaths from scarlet fever, occurring in 
England in the years 1838, 1839, 1840, 1841, 1842, 
1847, and 1848, and in London in 1842, 1843, 1844, 
1845, 1846, there were— 

= 102,382 (93S maica in 

This calculation took in sufferers of every age, and 
left, at first sight, a fair inference on the mind, that 
males are, on the whole, more subject than females 
to scarlet fever. To understand the question fairly 
however, it was necessary to go further; viz., to ana- 
lyse a large number of cases, and find at what ages 
the deaths occurred. 

34,744 cases of death from the disease, occurring 
in Manchester, Liverpool, and Birmingham, in the 
year 1849, in twenty-four towns in 1840, in London 
in 1842, 1843, 1844, 1845, 1846, and 1848, and in 
England in 1847, were therefore analysed. The 
relative number of deaths in both sexes, and in cer- 
tain specified periods of life, were — 



iB«. 


u. 


P„.»^| 


'"■"■ H. 


R. 


Under 6 years .... 
Prom 5 to 10 . . . . 

„ 10 to 20 . . . . 

„ 4U aod upwards . 


11097 

3927 

844 

261 

97 


10373 21409 725 
3829 7756 9U 
911 1755 
291 562 
115 S12 


67 
30 
18 


Total 


16226 


1B31B 31744 
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From this calculation, I derived the general fact 
that, under the age of ten, more males die from 
scarlet fever than females ; but that, above ten, the 
contrary obtains. 

Having ascertained this preliminary fact, I looked 
at the question in its bearings on relative mortality in 
reference to relative population. It was very diffi- 
cult to find data of any extensive kind to elucidate 
this relationship ; but ultimately I got one district 
where population and special mortality admitted of 
being studied together. 

In the districts of Kent, in the year 1843, there 
were — 



Deaths from scarlet fever r SOS nere males] 
stallages, 413, of wbIch|S<]e fetuales j 



girliig 3 females ti 



The population of these districts, as obtained by 
the census taken rather more than a year before, 
was — 

Total population in 1841,fS32,228 were maleslgiTing 4,667 femiJes in 
469,113, of wbiuh 1236,885 females j excess. 

Now, this last table is, it will be seen, quite contrary 
to the first two in its results; and separate writers, 
inclined to controversy, might, by referring to only 
one of these tables, baffle an adversary considerably. 
Considered, indeed, in their singleness, the tables 
might and would be made to convey the most incor- 
rect ideas. But when the three tables given are 
viewed carefully, and with an unbiassed eye, their 
very differences are found to be of the highest value, 
inasmuch as these differences place before the mind 
the true state of matters. For, collectively, the cal- 
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culations indicate that scarlet fever makes no selec- 
tion as regards sex, but attacks more males, or more- 
females, according to tJie relative number of males or 
females who are resident in any district where it is epi- 
demical. 

The last table illustrates this fact' exceedingly 
well. There are more deaths from scarlet fever 
amongst females in a given portion of country than 
amongst males ; and there are in the same portion of 
conntry, previous to the searlet fever epidemic, a 
larger number of females than of males in the popu- 
lation. 

Again, the calculation given at page 58, which 
shows that scarlet fever is most prevalent in the 
first ten years of life amongst males, and that after 
ten the preponderance passes over to the female 
side, illustrates the same law. For, in the child part 
of our population — using the word population in its 
general sense — males number most ; but in the 
youth and adult population, there are more females 
than males, owing to the fact, that youths and men 
are exposed to more causes of mortality, and are 
drafted into other countries in larger numbers, than. 
girls and women ; so scarlet fever, as the results 
given above illustrate, follows this law of number; 
for our tables show, that whilst more males die under 
*ten years from the disease than females, after the age 
of ten the mortality begins to take the lead on the 
female side, and to continue steadily in the same 
course as life advances. 

Still more, our calculation from the 102,382 cases. 
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witt which we opened this argument, although it 
gives a slight excess on the male side, viz., 938, sup- 
ports the same law. For the majority of these cases 
occurred in patients under ten years ; in the period of 
life, that is to say, when the body is most susceptible 
of the disease, and when the male population is 
larger than the female, 

I think I have put down sufficient now to show 
that sex tias no influence, predisposing or otherwise, 
on scarlet fever ; but that male and female are alike 
susceptible if they are alike exposed. 

The influence of meteorological conditions in relation 
to scarlet fever is a next point of peculiar interest. 
lu the years 1853-3, I made extensive inquiries 
touching this matter, with special reference to baro- 
metrical and therm ometrical changes, the presence or 
absence of elasticity, the direction and force of the 
wind, the humidity of the atmosphere, and the effect 
of season on the course and prevalence of the disease. 

The only reliable fact affirmative in kind, as 
bearing on the effect of meteorological conditions, 
was in relation to season only. Here I arrived at 
valuable information which bore out, in the strictest 
sense, the opinions of preceding writers. The con- 
current testimony, in fact, of almost all writers on 
the disorder, teaches that it is most common in 
autumn, next so in the summer, next so in the winter, 
and least so in the spring. In three epidemics which 
I witnessed in different parts of this country, the 
disease always commenced in the summer, became 
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most violent in the last months of the year, continued' 
into the new year, and died away with the spring. 
I believe, too, that sporadic cases are most commoai 
in autumn, although I have seen such instances in 
the month of April. Cases, however, occurring in 
the spring, even though of malignant character, 
seem to me more likely to recover than at the other 
seasons. 

Sydenham remarks that scarlet fever, though it 
may occur at other seasons, is most common in the 
end of summer, when it attacks whole families, 
and children especially. Fothergill, in describing 
the malignant form of scarlet fever, observes: — ■ 
*' Although it survives different seasons, and 
varieties of weather to which we are exposed, yel 
it seems to show itself most frequently in the 
autumn, and in the beginning of the winter ; at least 
I have met with more cases from September to 
December inclusive, than in all the other months, 
together." 

Cullen names the beginning of winter as the time 
■when scarlet fever is most prevalent. Withering 
speaks of the winter and summer months as favour- 
able seasons, and records the particulars of an epi- 
demic which, commencing in summer, was temporarily- 
checked in October, but recommenced, with extreme 
virulence, in November. The terrible epidemic ofr 
malignant scarlet fever that raged iu St. Albans imi 
1748, is described by Dr. Cotton as occurring in the- 
latter end of the year. The epidemic recorded hy 
Peart in 1802, did not become violent and extensive'. 
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until the latter part of August, and in September. 
Willan remarks that the disease, scarlet fever, is most 
virulent during October and November. Haygarth 
entertained a similar opinion. Rayer observes that 
the disease is most common about the equinoxes. 
An epidemic of malignant scarlet fever, described by 
Cbomel under the title of gangrenous sore throat, 
and which raged in Paris a hundred years ago, was 
most violent in the months of October and Novem- 
ber. Dr. Nieuwenhnys, in his paper on " the scarlet 
fever in Amsterdam in the year 1834," remarks, 
" the disease first showed itself, in the epidemic form, 
in the month of June 1834, and its victims were — in 
June 22, iu July 32, in August 50, in September 78, 
in October 136, in November 106, and in December 
61." 

Mr. Kyland, in describing the cases of scarlet fever 
which occurred under his care amongst the out- 
patients of the Birmingham Infirmary in the year 
1835, states that in the first quarter of the year 
ending March 25th, he had 5 patients, in the second 
quarter 7, in the third quarter 35, and in the three 
last months 59, making 106 cases in all. 

Finally (many other authors being omitted), Dr. 
Tweedie, in his essay on scarlet fever, states that the 
disease is most common in autumn, least so in spring. 

Such are some of the conclusions to which general 
observers have come with reference to the prevalence 
of scarlet fever at the various seasons of the year ; 
and when these conclusions are tried by statistical 
facts, their correctness is strikingly established. 
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In 46,077 deaths from scarlet fever in England in " 
1841 and 1842, and in London in the years 1838, 
1839, 1840, 1843, 1844, 1845, 1846, 1847, and 1848, 
the proportions of deaths in the seasons of those 
years run as follows : — 

April, Mbj, Jul/. Aug. Out. Hot. Ju. Feb. 

JuQii. Bept. Deo. Vmb. TnUl. 

No. of deatha... 9,068 11,914 14,630 10,46S 46,077 

Peroentoge 19-679 26-856 31-731 22-711 

The above table requires no comment. Derived 
from an immense number of cases, the inference to 
which it leads, viz., that scarlet fever is most preva- 
lent in this country in the last three months of the 
year, least so in the months of Apiil, May, and] 
June, is obvious. One word I must add. If the 
reader could see an analysis of the above tabular 
statement, he would find that the rate of mortality is 
not always the same in the special quarters of the 
years specified. So that a calculation made from 
one or two, or even three, of those years would be 
likely to lead into a grievous error. When, how- 
ever, the trouble is taken to reduce the returns of a 
great number of years to a single calculation, we 
approach as near to the truth as absolute knowledge 
can carry us. 

The correctness of these results is, moreover, 
singularly confirmed by the calculations of Dr. Tripe. 
In a paper in the Transactions of the Epidemiological 
Society for 1857, Dr. Tripe takes up the statistics of 
scarlet fever from 1840 to 1856, as they are recorded 
in the returns of the English Registrar-General. 
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summary of Dr. Tripe's labours in this direction was 
as follows: — 

" Of the total mortality in the years 1840-56, viz., 
33,451, 6042 deaths happened in the spring, 7910 in 
the summer, 11,706 in the autumn, and 7793 in the 
winter quarters ; or in the following ratio, 18.0 per 
cent, in spring, 23.6 per cent, in summer, 36.2 per 
cent, in autumn, and 23.2 per cent, in winter. This 
disease is, therefore, by far more fatal in autumn 
than in any other season, and, as before shown, rages 
most furiously from the middle or end of September 
to the middle of November ; the largest number of 
deaths having occurred in October. I put the per- 
centages in a tabular form. 

Perce7itagea of Deaths from Scarlet Fever. 



1840-S6 .... 


... 18'0 .. 


.. 23-6 .. 


.. 35-2 


1840-49 .... 


... n-7 .. 


.. 24-8 .. 


.. 366 


18S0-56 .... 


... 18-5 .. 


.. 22'2 ., 


.. 34-3 



" The variation in rate of death in the quarters 
of the two periods under examination was much less 
than in either measles or small-pox. In the spring 
quarters of 1840-49, the rate was 17'7, and of 
1850-56, 185 per cent. ; in the summers of 1840-49 
it was 24-8, and of 1850-56, 222 per cent. ; in the 
autumns of 1840-49 it was 356, and of 1850-56, 
34-3 per cent. ; in the winters of 1840-49 it was 21-9 
per cent., and of 1850-56, 25.0 per cent. From 
these data it is evident that the greatest mortality 
from scarlet fever occurs in autumn, and the smallest 
in spring. The variation in the rate of mortality was 
greatest in the winter quarters; for in the winters 
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of 1840-49, out of each 100 deaths, 21-9 per cent, 
occurred, whilst in 1850-56 no less than 25'0 per 
cent, happened. 

" The rate of death in the two periods was by no 
means alike; 1858 deaths having been registered in 
eaeh year of 1840-49, and 2124 in each of the years 
1850-56, being an excess of one-seveuth. This has 
arisen from the disease having assumed an epidemic 
form at shorter intervals than usual." 

Now, in considering season and its influences, what 
are we to interpret from it ? The term is too wide 
to be in any degree definite as a cause of disease. 
AVhat is there in season to determine the origin and 
modify the course of a pestilence such as scarlet fever 1 
I confess I am unable to tell ; for, when the broad 
affirmative fact is established, all in the way of detail 
is negative. 

I did, indeed, once with great labour endeavour to' 
analyse the facts bearing on this question. I sought 
through the meteorological changes of season for an 
explanation of the prevalence of this one disease at 
particular periods. Was there anything in tem- 
perature, in barometrical pressure, in rain, in the 
electrical conditions of the air, and, above all, in the 
movements of the winds, that could influence the 
course of the disorder t It was a painful failure, this 
research ; and I will show it in its failure. After 
various endeavours to arrive at results which should 
be to my mind satisfactory, I determined at last to find 
certain periods when the disease in one given city, 
say London, should present in a given time, say a 
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week, the same rate of mortality. This, as the nearest 
approach both to the prevaleuce and intensity of the 
disorder at fixed times, afforded the means of mea- 
suring a standard of the disease by a standard of the 
meteorological states presented during the same 
times. I found, then, twelve weeks, viz., the weeks 
ending January ITth and April 4th, 1846; January 
the 2nd, April the 10th, June the 19th, July the 3rd 
and 3]9t, and August the 7th and 14th, 1847; and 
January llth, February 1st, and March 15th, 1851 ; 
in all of which the mortality from scarlet fever was 
sixteen cases per week. I found five other weeks, 
viz., the weeks ending November the 2nd, 1850; 
September the 20th and 27th, and December the 20th, 
1851 ; and January the 3rd, 1852; in each of which 
the mortality was fori// -one per week. And finally, I 
selected two weeks, the one of extremely high, the 
other of extremely low mortality. The week ending 
October 14th, 1848, represented the first of these, for 
in this week there were one hundred and eighty-eight 
deaths; the week ending April the 18th, 1851, re- 
presented the second of these, there being only eight 
cases recorded. 

Analysing these cases of death, and subjecting 
them to careful study by the side of the meteorologi- 
cal conditions, I constructed a table, of which the 
following is an abstract. 

lu the twelve weeks in which the mortality was 

sixteen per week, the mean temperature varied as much 

as 36°; one of the weeks having a mean of 66°, another 

of 29°. In the five weeks in which the deaths each 

f2 
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week were forty-one, the range of temperature was 
from 36° to 57°, giving a difference of 2l^ In the 
week when the mortality was extremely high, viz., 
one hundred and eighty-eight, the temperature was 
52" ; whilst in that rt'eek in which Ihe mortality was 
so low as eight, the mean temperature was 46°. 

Turning from the thermometer to the haromeier, I 
found an equal want of relationship. In the twelve 
weeks where there was an equal mortality per week 
of sixteen, there was a range in the barometrical 
readings varying from 30277 to 29 435, or 0842. 
In the weeks in which the mortality was forty-one, 
the reading varied from 30190 to 29625. In the 
week with the high mortality, one hundred and 
eighty-eight, the mean barometrical reading was 
29'824; while in the week with the low mortality, 
eight, the reading was 29-776. 

The Amount of Bain. In the twelve weeks of equal 
mortality of sixteen, the extremes were 161 to 000. 
In the five weeks in which the mortality was forty- 
one, the rain-fall was 015 to 000. In the week of 
the high mortality, one hundred and eighty-eight, the 
fall was 3*42 ; and in the week of the low mortality, 
eight, it was 0-02. 

The Hate of Atmospheric Movement. In the weeks 
of equal mortality of sixteen per week, the difference 
was most varied; in one week there was absolute 
calm, in another the atmospheric movement had a 
mean of 207-857 miles per day. In the weeks with 
an equal mortality of forty-one, the range of atmo- 
spheric motion was from 428 to 975 miles per week. 
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In the week of very high mortality, one hundred 
and eighty-eight, the rate of motion of the air was 
1,010 miles ; and in the week of low mortality, eight, 
the movement was only 590 miles. 

The Electrical Conditiona of the Atmogphere showed 
a somewhat nearer approach towards one rule. In 
the twelve weeks, or eighty-four days, of equal mor- 
tality of sixteen, there were not less than fifty-seven 
days in which the electricity v/as positive ; only three 
days in which there was negative electricity all the 
day ; five days in which positive and negative elec- 
tricity were shown on each day at different periods; 
and nineteen days in which the electrical results were 
nil. In the five weeks, or thirty-five days, in which 
the mortality was forty-one per week, there were three 
days and two hours of positive electricity ; no evi- 
dence of negative electricity ; hut thirty-two days, 
minus two hours, in which no electrical results were 
given. In the week in which the mortality was one 
hundred and eighty-eight, positive electricity was 
developed on two days, negative on one day, and on 
four days none; while in the week of lowest 
mortality, eight, the electricity was positive on two 
days, and absent on five days. 

From these records we can deduce, as I have al- 
ready premised, but few facts of value bearing on the 
effects of special atmospherical changes on scarlet 
fever. It is worthy of remark, certainly, that during 
the period of eighty-four days when there was an 
equal weekly mortality of sixteen, there were fifty- 
seven days of positive electricity ; while in the thirty- 
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five days, during which the mortality was at the i 
of forty-one per week, there were thirty-two days in 
which there was no electrical manifestation. It might 
be inferred, hereupon, that the absence of electrical 
manifestation was connected with a high mortality, 
and, on the contrary, that the presence of positive 
electricity was connected with a low mortality. 
But when we see again a week of extreme high 
mortality, one hundred and eighty-eight, during 
which we have two days of positive electricity, and a 
weekof extreme low mortality, eight, during which 
electricity was absent on five days, wo can but accept 
the facts which seem to have an affirmative meaning 
in the light of mere coincidences. Yet it may be, 
that in the future some relationship between the 
presence of electricity and a low mortality from 
scarlet fever will be traced ; for it is possible that, 
while electricity in no way interferes with the spread 
of the contagion of this disease, it produces modi- 
fication in the efiects of the poison on the animal 
organism. 

But if there be only this one finger pointing affir- 
matively towards the relationship of meteorological 
conditions and scarlet fever, there is a large amount of 
negativeevidence supplied inthe statistics I have given. 
We see, for example, that, with equal mortality, the 
most opposite conditions of temperature may be pre- 
sented ; but the most interesting observation is that 
in reference to the movement of the air. Assuming 
that the disorder were propagated by moans of a 
volatile poison, it is obvious that such poison is limited 
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in its range of action, or, at all events, that it is not 
influenced, by the mechanical vibrations of the at- 
mospheric sea. In a dead calm the mortality may 
in one week be sixteen ; and in another week, with 
a current of air passing over the infected spot at the 
rate of fourteen hundred and fifty-five miles per 
week, or two hundred and seven miles per day, the 
mortality shall be the same ; while again with a week 
of extraordinary high mortality, one hundred and 
eighty-eight, a current of air may be sweeping over 
the home of the disease at the rate of one thousand 
and ten miles per week. 

I know how many objections may be brought to 
bear on the method, laborious though it has been, by 
which the above considerations have been arrived at. 
It may be urged that mortality is not a sure indication 
of the prevalence of an epidemic ; it may be urged 
that the meteorological conditions which attend the 
fatal end of a disorder are not necessarily the same as 
those which were present when the disorder was 
being communicated. And these objections are so 
valid that I would not dispute them. My sole ob- 
ject is carried out now, if I have indicated all that 
can be gathered from the best and only resources we 
at this present have at command. 

The Recurrence of Scarlet Fever in the same Person 
is an interesting fact, and one that deserves to 
be made a subject of special study. On the possi- 
bility of such recurrence, opinion has been divided. 
The well-known assertion of Willan, that out of two 
thousand cases of the disease, he had never met with 
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one in which it had happened for the second time in 
the same person, has been transcribed by almost all 
writers, and has led many to entertain a belief that 
the disease could never occur twice in one individual. 
This belief, however, is quite erroneous. Rayer saw 
one well-marked instance of recurrence ; Bateman and 
Withering saw several ; Blackburne saw two such 
cases ; and Dr. Tweedie observes — " We certainly 
have met with several well-authenticated instances 
of a second attack of scarlatina in the same person." 
I have known second attacks of scarlet fever in the 
same person without any doubt. A little girl whom 
I attended in 1850, took scarlet fever. The disease 
was very decided in character, but passed over fa- 
vourably. A month afterwards, the little patient 
complained of feeling sick and cold, and I feared that 
the symptoms of dropsy were about to present them- 
selves. Instead of this, the skin a second time became 
universally red, and the throat sore ; the patient 
passed again through a most marked attack of scarlet 
fever. 

I am able, too, to speak from experience in my 
own person on this subject, for I have suffered from 
the disease, not twice only, but thrice. When a child, 
I suffered severely from scarlet fever, during a time 
when it was occurring epidemically in my native 
village. The rash was universal, and intensely 
red ; the throat sore ; the recovery slow. In the 
spring of 1850, whilst attending cases of scarlet fever, 
I sickened, became ill, and passed through a very 
severe second attack of the disease. The ykin was 
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again red, the throat sore and ulcerated, and the 
recovery gradual. Still more curious, whilst attend- 
ing a boy, in the month of April 1852, who had a 
severe attack of scarlet fever, I became exceedingly 
unwell, suffered from shivering, and sore throat, and 
had a faint red blush on the chest and neck. I am 
minute in these particulars, because it is important to 
settle satisfactorily all points that admit of being 
settled in these inquiries ; for by such means diffi- 
culties are exhausted, and fewer questions are left for 
investigation. I have not been able to collect sta- 
tistical information on this subject of recurrences, so 
that it is impossible to state their frequency. 

1 take it, nevertheless, that the phenomenon of re- 
currence is most exceptional, and it is satisfactory to 
know that I can discover neither in literature, nor in 
general experience, one single case in which a second 
attack of scarlet fever has proved fatal. 

I could not conclude this section on the natural 
history of scarlet fever, without reference to the mor- 
taliti/ of the disorder, and specially in respect to the 
position which the disease holds in this particular to 
theotherdiseases of the zymotic class. Every writer on 
scarlet fever since its full recognition as a disease, has 
described, in mournful terms, its frightful ravages. 
Mr, Kearsley, of Philadelphia, writing about it a 
hundred years singe as it appeared in America, says, 
" it baffled every effort to stop its progress, and seemed, 
by its dire effects, to be more like the sword of ven- 
geance to stop the growth of the colonies, than the 
natural progress of a disease." To this day the yearly 
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victims of the disorder are exceedingly numerous ia 
all parts of the world, wherever it exists. I 

In considering the mortality of scarlet fever, 
several questions force themselves on our notice, some , 
of wliich have been already answered incidentally. 
I allude to the subjects of age, of sex, and of season. 

Two questions still remain : first, the influence of 
locality on the fatality of scarlet fever ; second, the 
relative mortality of scarlet fever in comparison with 
other epidemic diseases. 

To examine these questions, I have had recourse 
to the pages of the Registrar-General, and have re- 
ferred, therefore, only to the disease as it occurs in 
our own country. The table below shows the com- 
parative mortality from scarlet fever, in towns and 
rural districts. To insure correctness, each statement 
of deaths was obtained from a population of a million. 



T..r. 


1 T..„ j .».„. 


1838. 
1838-9. 

1841. 


London, 34 towns, and 12 counties 517 
London and fi counties . . . ' 2523 
24 towns and 7 counties . . , 1654 
London, 24 towns, and 12 counties 683 


202 

454 
737 

684 




Mean from 1838 to 1841 . . 988 


478 



The mortality from scarlet fever in a million of j 
people is, therefore, greater in t^iwns than it is iti 
rural districts.* 



* Wliile giving the above table as expressing the facts supplied, I 
think it Ikir to state, that later records show a less prominent mortality 
from scarlet ferer in towns as compared with country districts. Mf 
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The following table indicates the different rates of 
mortality per million from scarlet fever, in eleven dis- 
tricts of England, during the years 1838, 1839, 1840, 
1841, 1842, 1847, 1848. The last column will 
supply at a glance the comparative mortality. 



North Weatern Countiea 






10,328 


Motropclis 






7,638 


Yorkahire 






7,018 


Monmouth and Walsa . 






6,609 


Northern CounticB 






■ 6,428 


North Midland Counties 






6,244 


WeaEem Counties 






5,013 


Eastern Counties 






4,708 


South Midland Counties 






4,(!94 


South Euatem Counties 






4,609 


South Western Counties 






4,122 



11 

The above table needs but few observations. It 
indicates an extraordinary mortality in the north- 
western counties, which still obtains. The fever does 
not fall, however, on the whole country at the same 
time, but is, at similar periods, absent to a great ex- 
tent in one locality, and extensively present in 
another. 

The subject of the relative mortality of scarlet 
fever in reference to other epidemic diseases, pos- 
sesses peculiar interest ; and I have taken some pains 
to illustrate it by several tables. The first of these 
shows the relative mortality of seven epidemic dis- 

friend Dr. Orcouhow, indeed, is of opinion that the mortality of towua 
is absolutely not greater : and that the annual mortality from scarlat 
fever in the healthiest country district in England is higher in propor- 
tion to the population thwi in cither Lirerpool, Birmingham, or London. 
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eases. The returns are, for England in the years 
1838, 1839, 1840, 1841, and 1842, and for London 
in 1843. The calculations are based on the numbers 
of deaths in a population of a million, as in a pre- 
vious table. 



Tjphus 


. 6,442 


Scarlet Fe»er 


. 4,015 


Hooping Cough 


. 3,640 


Measles 


. 3,486 


Small Pox . 


. 3,183 


Erysipelas 


488 


InBuenza 


393 



In special years, the relative position of these mor- 1 
tality figures is somewhat changed. 

In the next table, the relative mortality in a total 
of 79,256 deaths from six epidemic diseases occur- 
ring in Loudon during the period of twelve years, 
from 1840 to 1851, is exhibited: 



Typhua 


. 23,904 


Scarlet Fever 


. 21,551 


Measles 


. 15,460 


Small PoK . 


. 10,710 


Erysipelas . 


. 4,276 


Influenza 


3,295 



In theJ^oUowing and final table the subject of re- 
lative mortality is carried further, by a calculation 
based on 462,227 deaths from seven epidemic 
diseases, occurring during a period of eleven years, 
viz.,in England in 1838, 1839, 1840, 1841, 1842, 1847, 
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and 1848, in London in 1843, 1844, 1845, and 1846, 
and in Kent in 1843. 



Typhus 


. 141,617 


Boarlet Fever 


. 106,250 


Measles 


. 63,703 


Hooping Cough 


. 62,867 


Small Pox , 


. 69,460 


Influenza, 


. 18,663 


Erjsipeke 


. 10,787 



The figures thus quoted, place scarlet fever as 
second only in this country amongst the communicable 
diseases, in relation to mortality ; nor does more 
recent investigation at all modify this relative order. 
On the contrary I believe that were the returns under 
the head " typhus " more correctly made, the disease 
scarlet fever would now stand highest on the list. 
It is unfortunate that the terms "typhus," and 
" tj^hoid," are used too frequently in a generic sense 
to chronicle asthenic pneumonia, urgemia, and 
various other maladies having a tendency in their 
later stages to assume what is called the " typhoid" 
type. There is, consequently, in all our records of 
disease, a preponderance given to typhus which, ex- 
tensive as that disease is even now, It does not al- 
together deserve. It is so very important to see a 
rectification of this error in our statistical records, and 
the error is one to be so readily rectified by a little 
more attention to details of diagnosis on certificates 
of death, that I offer no apology for exposing it 
here, and for suggesting the means of its removal. 
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CLIKICAL EBSATB. 
ON THE TYPES OF SCAHLET FEVER. 

It will be a good day when the three so-called dia- 
tinctive forms of scarlet fever, viz., scarlatina sim- 
plex, anginosa, and maligna, shall be considered as I 
one ; for although it is strictly true that there are 
certain cases which, from the first to the last, adhere ' 
to one character, yet there appears to be no definite 
rule in respect to the conditions under which such 
definite forms are manifested. 

I have kept notes these ten years of every fact that 
I have observed bearing on this subject, but without l 
arriving at any absolute reason why differences of ' 
type should be maintained so persistently in different 
cases. True, I shall in a later part of this essay 
offer a possible reason for the typical forms ; but in 
the present place I confine myself to the simple state- 
ment of observed facts. That there is no difference 
in the quality or quantity of poison in the respective 
types is clear ; for I have three instances before me of 
fatal scarlatina maligna, ending in a few hours, in 
■which the disease was contracted from communication 
with cases of the mildest kind. On the other side, I 
have evidence of examples in which exposure to ma- 
lignant scarlet fever has excited the mildest type in 
other persons disposed to the malady. The unity of 
the poison is, moreover, further shown in the circum- 
stance, that the frequent after effects of the acute 
disorder, viz., ursemia and dropsy, may occur after 
any type. This is the general rule; but I should add to 
it, nevertheless, that in so far as my experience teaches 
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me, acute uraemia following withia a few days or 
hours on a scarlatinal attack, is most frequent when 
that attack has assumed the aspect of malignancy ; 
while the prolonged auEemic albuminous dropsy suc- 
ceeding to a scarlatinal attack is most common after 
one of the milder forms of the disorder. The expe- 
rience of other observers may be contrary to mine in 
this respect; but although such difierence may exist, 
the general fact is not shaken, that the same sequels 
may follow different phases of the acute disorder. It 
is also worthy of notice that the occurrence of scarla- 
tina, in any of its forms, is equally protective ; in other 
words, a patient who has suffered from simple 
scarlet fever is as well protected from the malignant 
type of the malady, as one who has already suffered 
from the malignant type. This fact is such a matter 
of common experience that it need not be dwelt on, 
except to enforce the identity of the poisons acting 
in both sets of cases. 

That neither season nor peculiar known meteoro- 
logical change is the cause of the distinction in type, 
is, I think, established by fact. It is true that some- 
times a great epidemic of the disease breaks forth, and 
proves largely fatal, owing to the occurrence of 
numbers of cases, malignant in kind. But again, in 
these illustrations, if all the facts be gathered together, 
there are a proportionate number of mild, as of severe 
cases. It happens, not uncommonly, that a district 
of country remains for many years free from an 
epidemic visitation of scarlet fever. In the period, 
during which the disorder is absent, large numbers of 



children are born, each one susceptible to the affection. 
Suddenly the disease is set up by the introduction of a 
case into the locality ; and, tlie train once lighted, 
every house becomes the habitat of the dreaded visitor. 
In such epidemics as these, there are always a large 
number of malignant cases and a frightful mor- 
tality ; but there is an equal number of milder cases 
always to be found, if sought for with care ; and 
even a larger number of raild than of malignant 
cases, in proportion to the population attacked. 
My own observations would lead to the opinion, 
that the proportion of malignant to mild cases is 
as one to five; but this is a point which requires 
much more elaborate investigation than I have been 
able to bestow upon it; for, if there should be a law 
in the background regulating the proportion of malig- 
nant and benign cases in a given number of sufferers, 
the establishment of such law would give a new 
reading as to the cause of difference, such as has not 
before been surmised. 

That the locality in which the disease occurs in- 
fluences the type, seems to me equally unproven. I 
thought at one time, certainly, that in low dirty 
houses, the malignant tendency was most developed 
but further observation has dispelled this view. For, 
although it must be conceded, that nothing more 
materially interferes with the successful treatment of 
the disorder, in all its forms, than the confinement of 
the patient in a foul nnventilated chamber, I must 
confess to have seen the mildest phases of the com- 
plaint passed through in such places; while, on the 
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r hand, I have observed the severest forms of 
malignancy in the rooms of the well-provided classes, 
where the strictest cleanliness and the most perfect 
ventilation were provided. 

Once more, the physical condition of the patient 
at the period of attack, seems as little to influence 
the course of his malady as the external conditions 
by which he is surrounded. I have known (and 
every other practitioner, I doubt not, has known the 
same) instances, in which the whole of a family of 
children having been attacked, the weakest of the 
members, the scape- goat of the whole, has passed 
through the stages of the fever with impunity, while 
the strongest have fought for every inch of life, or 
have actually succumbed. And this same observa- 
tion holds good, to ray mind, on a larger scale ; for I 
can recall no fact to sustain the impression that the 
indifferently fed children of the poor are either more 
or less susceptible of scarlet fever than the well fed 
children of the rich, or are more or less susceptible 
of the malignant forms of the affection. 

Lastly, there seems no evidence to support an hypo- 
thesis of hereditary tendency to any specific type. We 
see this hypothesis negatived in the simple circum- 
stance that, in children born of the same parents, the 
disease may assume different types in different cases. 
I have also put the question as to the form in which 
parents of affected children did themselves suffer 
in early life ; but the answer has never conveyed 
any such fact, as could show the sign of an hereditary 
claimancy to a specific variety. On the contrary, in 
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nearly every case that has ended fatally under my 
observation, the parents have assured me that they 
suffered from the affection in its mildest form. And 
yet 1 must add that, in one instance, where I had 
opportunity to investigate all the facts faithfully, a 
whole family of children seemed altogether insus- 
ceptible to the malady. A member of this family, on 
one occasion, slept with a relative during the time 
when she suffered from the disorder, and escaped. A .j 
servant was introduced into the house, and 8oo» 
afterwards passed through the fever ; she was tended 
by the famUy, and one of the circle, who had never 
suffered, though she was an attendant on the invalid, 
and, it is to be feared, conveyed the disease to an- 
other family, showed no sign of the disease herself 
This insusceptibility appeared also to have been in- 
herited from the parents of these children ; the father 
and mother having, throughout their lives, escaped 
from the contagion, although their sisters and brothers 
had been sufferers from it. 

Admitting, therefore, the view that hereditary pre» 
disposition to any specific form of scarlet fever does 
not exist, we may accept that, in certain very rare 
cases, there is manifested an entire insusceptibility of 
the disease, and that this insusceptibility is hereditary. 

If, tben, we allow (and I think we are bound to 
allow as much), that the variety of type of scarlet 
fever is not dependent on differences of poison, nor 
on meteorological state, locality, physical condition 
of the patient at the time of infection, age, nor on 
hereditary taint, where shall we look for an explana-; 
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tioii of the singular phenomenon, that of two children 
attacked at the same time, the one may be compara- 
tively well at the period when the other lies dead, 
each event being encircled in the period of a few days ? 
The question is one of the most profound and im- 
portant in the field of medical inquiry. At this stage 
of our knowledge we must leave it with but one 
supposition ; that there is, in the organism itself, a 
directing cause which modifies the violence of the 
poison, or intensifies its action ; a cause allied to that 
agency which altogether prevents, in nearly every case, 
a repetition of the disease in those who have passed 
through its stages, whether gently or severely. 



ON DOUBTFUL SCARLET FEVER. 

I have twice met with examples of disease in 
which I have been at a loss to say, whether the cases 
were or were not scarlatinal in their nature. 

A young woman, a servant at an inn, was seized 
with slight shivcrings, sensations of chilliness, weight 
iti the head, and thirst. These symptoms lasted about 
twelve hours, when the body became covered with a 
bright red rash, the throat sore, and the tongue 
loaded and white. She was kept in bed, and ordered 
a simple effervescing medicine. Twelve hours after 
the first appearance of the eruption, it had entirely 
disappeared, and the patient expressed herself as 
feeling quite well. Three weeks afterwards, the 
same symptoms returned, and passed off as favour- 
ably as before, leaving no secondary disease. The 
disease was communicated to no one else. 

g2 
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In the second case, the patient, a young married 
woman, was placed in less favourable circumstances ; 
her room was imperfectly lighted and ventilated, her ' 
dwelling was situated in a dirty locality, and her at- 
tendants were indifferent nurses. A class of symptoms 
appeared, precisely analogous at first to those de- 
scribed above ; but in this case, as the sore throat 
and eruption faded, great bodily prostration suc- 
ceeded, attended with griping pains in the bowels « 
and copious diarrhcea. This patient recovered very i 
slowly, but communicated disease to none, although 
two children slept in the same bed with her, and an 
infant was at her breast. 

The two cases thus described were in the same 
village (Barnes), and were occurring at the same 
time; but they were the only cases of the kind ia 
the neighbourhood ; and, although identical with ] 
cases of mild scarlet fever, so that no other name 
could possibly be given to them, they passed off with- 
out leaving any special sequelfe, and the patients pro- 
pagated no disease to other persons around who weife ■ 
susceptible. The recollection of these cases has alwajFs J 
left on my mind the fact, that there is another poisoa I 
almost identical in its effects with scarlatinal poisoD» 
but which has not the physical properties rendering: I 
it capable of distribution and contagion. 

ON SCARLET FEVER, AS COMPLICATED WITH ACUTE 
miECMATIC FEVER. 

Under the term "dengue," orscarlatinalrheumatism, J 
Dr. Wood of America, and a few other authors, haT& J 
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described an epidemic, in which certain symptoms of 
scarlet fever are combined with those of acute rheu- 
matism. Dr. Aitken, in his work on The Practice of 
Medicine, thus describes this epidemic : — " A peculiar 
febrile disease, conjoined with sudden severe pains in 
the small joints, which swell, succeeded by general 
heat of skin, intense pain in the eyeballs, and the 
appearance of cutaneous eruption on the third or 
fourth day. The disease is infectious, with an epi- 
demic tendency." 

After describing that the disease has been ob- 
served in certain parts of the East and West Indies, 
and in the southern parts of America, Dr. Aitken, 
adds — " it" fthe disorder) is not known in Great 
Britain." 

Now, while it is true that we have no record of 
an epidemic of " dengue" in this country, it is certain 
that we not unfrequently meet with scarlet fever con- 
nected with acute rheumatic fever. I believe we 
were first indebted to Dr. Golding Bird for the men- 
tion of this fact. Afterwards, in 1845, at a meeting 
of the Belfast Medical Society, Dr. Kelso, of Lis- 
burn, read a paper, in which he referred to twenty 
cases of the kind that occurred under his observa- 
tion — (See report of proceedings of the Belfast 
Society in the Dublin Hospital Gasette for January 
1st, 1846.) More recently, Dr. Ross has noticed very 
ably a similar conjunction of the scarlatinal and 
rheumatic disorders. 

In April 1850, scarlet fever being then prevalent 
in the district, I attended a family on Barnes Green 
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that had been attacked with the prevailing disease. 
There were four children seized in this household ; 
they were affected nearly at the same time. The in- 
troduction of the disease was clearly made out, and 
the fever took, in every case, the type of scarlatina 
anginosa. On the second day of the eruption two 
of the children, both boys, were seized with severe 
pains in the joints, particularly in the wrists, ankles, 
and knees, and on the following day there was as 
clear rheumatic swelling of these joints as in any 
case of acute rheumatic fever that I have ever wit- 
nessed ; I saw, myself, at the same time, the scarla- 
tinal skin and throat, the strawberry tongue, and the 
rheumatic joints. On the following day the rash 
had much subsided, and the skin, which had before 
been dry and hot, began to throw out the ordinary 
acid secretion of rheumatic fever. The next day 
the cases might be said to have assumed altogether 
the rheumatic state, and in one child the endocar- 
dial membrane became affected. For more than a 
week these two children appeared to be gradually 
recovering; but at the end of this period there was 
a recurrence of the acute rheumatic signs, together 
with indications of albuminuria. At this same time 
the two other children, who had passed simply 
through the scarlatinal disease, became affected with 
albuminuria, and also with pain and swelling of the 
joints. The recovery of each was extremely slow, 
owing chiefly to the frequent recurrence of rheu- 
matic arthritis ; but ultimately they did all recover, 
and that soundly. Singularly enough, during their 
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convalescence, an elder sister, who had not been 
affected with either scarlet fever or rheumatism, was 
seized with erysipelas of the face, and suffered dan- 
gerously from that disorder. 

I could gain no clue whatever as to the cause 
of the admixture of the scarlatinal and rheuma- 
tismal symptoms in these children. The house in 
■which they lived was opposite to a large mire or 
pool of water, but was not specially damp; nor were 
other children, situated near the same pool and also 
seized with scarlet fever, affected with joint-disorder. 
Further, I could not make out satisfactorily any proof 
of hereditary taint as accounting for the rheumatic 
complication ; but there it was, and there was the 
fact, in spite of any hypothesis to the contrary, that 
two diseases may exist in the same body at the same 
time. 

THE CHEMICAL PATHOLOGY OF SCAKLET FEVER. 

In considering the pathology of scarlet fever, it 
has been too common a practice to classify the dis- 
order as belonging to fevers of the typhous series. 
Franz Simon enlarged this hypothesis much, by 
placing scarlet fever under the list of diseases 
marked by what he has termed hypinosis, or a con- 
dition in which there is less fibrine than in healthy 
blood, and in which the proportion of fibrine to 
the blood-corpuscles, 2.1 : 110, is less than is normal. 
Ho bases this classification of scarlet fever on four 
analyses by Andral and Gavarret ; but it seems to me, 
even on the evidence of these analysts, that the dis- 
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order is falsely classified. In one of these casea the 
blood, at a first bleeding, gave an excess of fibrine, 
viz., 3.1 to 146 of blood-corpuscles ; while at the 
second bleeding this proportion was increased, the 
fibrine being as 4.0 to 134.3 of blood-corpuscles. 
In their second case the fibrine was as 3.5 to 136.1 
of blood-corpuscles, and in the third 6.8 to 112.2. 
Surely, then, it cannot be said that analysis of blood 
puts the disease out of the list of inflammatory dis- 
orders. I should urge that, so far as these very 
deficient inquiries go, they put the malady clearly 
under the inflammatory series, in which there is 
no decrease, but rather an increase, of fibrine — hy- 
perinosis. 

The pathology, as derived from the symptoms, 
can, moreover, only be read of as indicating the true 
inflammatory condition, in the original sense of that 
term ; the circulation is accelerated, the free sui'faces 
are unusually heated (I once saw the thermometer, 
with the bulb under the tongue, rise to 109° Fahr.), 
and in the throat and often in the external glands 
there are the dohr, color, rubor et tumor. But if 
nothing else connected the disorder with ailments 
purely inflammatory in character, such as rheuma- 
tism and pneumonia, the condition of the urine 
would of itself sustain the analogy. In 1850 I ob- 
served that it was a frequent thing in scarlet fever 
to have, with the usually large increase of pigmen- 
tary matter, a free deposit of uric acid, as well as a 
copious deposit of deeply tinged urates. But more 
careful and longer continued observations have shown 
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that during the acute stage the urea is also increased, 
the water reduced, and the chlorine reduced ; con- 
ditions almost identical with those which occur in 
pneumonia.* 

That the amount of urine should be decreased in 
the early stages of scarlatina is, at first glance, re- 
markable, but is easily understood when another com- 
parison is instituted, as between this disorder and 
pneumonia, or other diseases of the same class. For 
in them all, contrary to the general view, there is an 
excessive exudation from the skin. The position of 
this question was admirably put by Dr. Snow in his 
paper on the circulation in the capillaries. (Vide 
the Medical Gazette for 1842-3, volume I, pp. 810-16.) 
In this paper, after quoting the experiments of 
MM. Breschet and Becquerel, which prove that the 
application of an impermeable gauze to the whole 
surface of the body of an animal stops transpiration 
and causes a gradual decrease of temperature. Snow 
proved that the same effects could be produced 
locally in his own person ; since, by clothing his arm 
in an impermeable covering, he brought down the 
temperature in a marked degree. Moving from this 
fact to its opposite, Snow deduced with great acute- 
ness, and with his natural precision he afterwards 
proved the deduction, that whenever the skin is hot 
and dry, during febrile states, the dryness is not an 
indication of suppressed, but of rapid excretion, due 
to the excessive emanation of caloric, and imme- 
diate evaporation. 

* See FarkcB, On the Urice, p. 263. 
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But if this view be applicable to all disorders of the 
inflammatory type, so is it most applicable in scarlet ,, 
fever, where, with an universally heated state of skin, 
there are constant thirst, gratified, largely by copious 
drinks, a decreased excretion of urine, and withal a 
decreasing weight of the body. With these general, 
there are, moreover, in scarlet fever local indications 
of the true inflammatory state. The bare fact that 
acute rheumatic arthritis is an occasional concomi- 
tant, is alone sufficient to prove the pathological po- 
sition of the disease; for rheumatic inflammation 
could not coexist with anything less than an inflam- 
matory diathesis : but more frequent examples of 
local inflammatory changes also mark definitely the 
same fact. Of these local inflammations the throat- 
aff'ection comes first ; next, I think, enlargement and 
suppuration of glands situated superficially. In one 
case, of which I have the notes before me, this glandu- 
lar inflammation, commencing in the parotid and in- 
volving the whole side of the neck in what looked like 
an erysipelatous suppuration, did such destruction 
that the motor nerves of the face were destroyed, and 
the cheek was left permanently paralysed. Follow- 
ing after these results, purulent deposits in jointa 
occur, perhaps, next in sequence ; and after these, in- 
flammatory products in the internal organs, especially 
in the lungs and spleen. I do not include in these 
indications of inflammatory conditions the kidney- 
disorder which is so common a sequela, because 1 am 
inclined to consider this rather as a mechanical de- 
rangement than an inflammatory result ; hut even 
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this point is one which remains sub j'udice, for ex- 
foliation of epithelium is virtually little different from 
an inflammatory exudation. 

Lastly, the mode of death during scarlet fever in 
the acute stage is essentially, in so far as my expe- 
rience goes, the same as in all the true inflammatory 
affections. In this stage the blood, when drawn, is 
cupped or buffed ; the blood-corpuscles show that 
well known attraction for each other which causes 
them rapidly to run together, and sink en masse to 
the lower part of the fluid ; and the fibrine exhibits 
its tendency to slow and clear separation. And as out 
of the body the tendency is to a deposition of the 
fibrine, so in it the same tendency, commencing on 
the right side of the heart, leads to rapid death from 
arrest of the circulation. Even mild cases of scarlet 
fever sometimes rapidly, and without assignable rea- 
son to those who are unacquainted with the symptoms 
of fibrinous deposit, end fatally from this cause alone. 
I have written so fully in another volume on these 
forms of death, that I will not trouble the reader 
with the repetition of an old history in a new place. 



THE POISON OF SCARLET FETEE IN RELATION TO ITS 
PROPAGATION ANH ITS MODE OF ACTION. 

The poison of scarlet fever, specific in its nature, 
is the most subtle of all the zymotic poisons. It 
travels on material objects with infinite ease, and 
maybe laid up in material objects for any period; 
yet, left to itself, it seems incapable of transit to any 
considerable distance, the air alone not wafting it 
more than a few feet, if so far. 
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The poison, though minutely distributed, is almost 
certainly solid in respect to its own material property. 
If it were volatile, gaseous, it would be more dan- 
gerous than it is to those who surround patients suf- 
fering from the disease, and would rapidly lose all its 
dangers on distribution upon articles of clothing and 
the like. Being solid, however, it traverses over a 
limited area about the patient, but fixes on surround- 
ing objects capable of receiving it, and abides by them 
until destroyed by heat or other disinfectant. Ad- 
hering in this manner to transmissible substances, the 
poison is carried in the most mysterious manner into 
the bodies of the susceptible. I know, for instance, of 
a well authenticated case in which the disease was 
conveyed into the family of a medical man by the 
mere transmission of a letter from the house of a 
friend many miles distant, in which one of the in- 
mates was 8ufi"ering from the disorder. The infected 
letter was unhappUy seized by the child of the medical 
man, and was conveyed by her to her mamma. 
Both were susceptible, both contracted the disease, 
and both died of it. 

For the same reason the poison can be laid up in 
the homes of infected families in the most singular 
way. During my early career, I assisted a practitioner , 
at Saifron Walden in Essex for a considerable period. 
In our union district we had an outbreak of scarlet 
fever. At a short distance from one of our villages 
there was situated on a slight eminence a small clump 
of labourers' cottages, with the thatch peering down on 
the beds of the sleepers. A man and his wife lived 
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in one of these cottages, with four as lovely children 
as England ever owned. Not those immortal Angles 
whom Pope Gregory recognised as angels in the slave- 
mart of Rome were more worthy of onr country. But 
the poison of scarlet fever entered this poor man's 
door, and at once struck down one of the flock. I 
had no time allowed me for the practice of any 
special remedy ; but it seemed to me that I had 
saved the remaining children by obtaining their re- 
moval to the care of a grandparent, who lived at a 
Tillage a few miles away. Some weeks elapsed, when 
one of these was allowed to return home. Within 
twenty-four hours it was seized with the disorder, and 
died with equal rapidity to the first. We were doubly 
cautious in respect to the return of the other children. 
Every inch of wall in the cottage was cleansed 
and lime-washed ; every article of clothing and linen 
was washed, or, if bad, destroyed. Floors were 
thoroughly scoured, and so long a period as four 
months was allowed to elapse beforeany of the living 
children were brought home. Then one child was 
allowed to return, a boy nine years of age. He 
reached his father's cottage early in the morning: 
be seemed dull the next day; and at midnight in 
the succeeding twelve hours I was sent for, to find 
him also the subject of scarlet fever. The disease 
again assumed the malignant type, and this child 
died, despite all that could be done, I recommended 
after this event that the cottage should be newly 
roofed ; but I am unable to say whether any such 
precaution was taken, for soon afterwards I left the 
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neighbourhood for good. I have always believed 
that in this instance the thatch was the medium 
which the poison was retained. 

The mode in which scarlet fever poison is received 
by the infected subject is, I think, unquestionably by 
the luugs. When in the year 1850 I contracted the 
disorder myself, I was conscious of the exact time, 
source, and place of the infection. I was called to a 
child in the Church Row in Barnes, who was stricken 
with the malady. It was one of the first cases I had 
visited in that epidemic. Knowing that I had once 
suffered from the malady, and having often attended 
other cases without experiencing any ill effects, I 
was quite sure of being safe, and therefore ran un- 
lawful risks. The breathing of the child being 
hurried, and the ala3 nasi working, I put my ear 
over the chest, without the stethoscope, a linen hand- 
kerchief alone intervening. I was conscious at the 
time of an odour from the patient, and of his warm 
breath playing on my face. I left the house ; but I 
was soon apprised of derangement : I felt nauseated 
and chilly. I met Dr. Willis in his carriage on 
Barnes Terrace, and got him to take me home, 
telling him I was poisoned with the disease. If I 
had taken a dose of arsenic, the symptoms could not 
have been induced more methodically or inevitably ; 
and it not a little relieved the anxiety which they 
brought me, to watch them in their course. The 
disease was very severe, but was followed by no 
serious consequences. The urine was never albu- 
minous ; but, if I am not mistaken, it is as rare for 
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the urine to be albuminous in adults after scarlet 
fever, as it is common iu children. 

In this example, the rapidity of the symptoms 
after the absorption of the poison gave direct evi- 
dence that the poison was taken in by respiration; 
for there was no abraded surface of skin for absoi*p- 
tion, nor was any fluid imbibed between the period 
of exposure and the appearance of the symptoms, 
Moreover, I was conscious at the time of infection 
of the inhalation of a noxious air. 

From what part of the body of the patient t!ie 
poison comes, I am unable to decide ; nor can I see 
any rational and easy method of experiment by which 
to aiTive at a solution of the problem. Some inquiries 
. made long since by one or two observers, as to the 
possibility of producing the disease by inoculation 
of the blood of the infected, would indicate, if any- 
thing at all, that there was no specific poison in the 
blood ; while the probabilities are strongly in favour 
of the supposition that the poison is an excrete from 
the skin or bronchial mucous membrane. Whence, 
for example, iu my own case, could I have received the 
poisonous agent, except from the breath or the slcin of 
the patientt Yet it is to be observed, that it cannot 
be as gaseous matter that the poison escapes ; for, if 
the poison were volatile, it would not remain in the 
clothing near to the body ; or, inhaled by the reci- 
pient, it would not act iu the same gradual way that 
it does ; but, like all the volatile series, would produce 
an immediate impression, causing either rapid death 
or a state closely approaching death, but temporary 
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in its duration. All facts considered, I should be 
led to judge that the poison is thrown off with the 
epithelium or epidermis ; or that it is itself simply 
epithelial or epidermic cells in a modified, i. e., ab- 
normal condition. 

The mode of action of this poison in producing its 
effects on the economy is another point of deep in- 
terest. The consideration of this subject brings 
before us the whole question of zymosis, or animal 
fermentation. I have striven with ■ considerable 
labour to understand the nature of this zymosis; 
and while the evidence is to my mind overwhelming 
in favour of the supposition, that on the entrance of 
certain organic products into the blood there is set 
up a change which gives rise to the symptoms, I am , 
led to differ from other experimental authors as to 
the mode in which the process is conducted. The 
common assumption is that the organic poisons on 
their introduction into the blood undergo direct pro- 
pagation and increase, and that upon their develop- 
ment and presence the specific symptoms of the 
disorder depend. Against this view I urge, that 
there is no evidence of the presence of anything 
approaching to a sporule, or cell, or organic germ, 
in the blood in any of the epidemic diseases ; that 
many organic poisons, as the poison of the cobra, 
produce their effects too rapidly for the accomplish- 
ment of any organic cell-production : that fermenta- 
tion out of the body is not necessarily connected 
with the formation of sporules or cells, but that 
these are accidentally derived : that if in the blood 
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there were constantly being formed these organic 
germs on the introduction of a single germ, there 
would never be recovery from a disease caused by 
such introduction, inasmuch as the development of 
new germs would continue so long as the body could 
supply, through the respiration and the circulation, 
the means of nourishment for the new growths: 
lastly, that the symptoms of the epidemic diseases 
can in many cases be closely imitated by the action, 
of certain inorganic poisons with which we are well 
familiar. In the presence of these arguments, I for 
one am bound to throw aside the hypothesis of 
zymosis, whenever by that term is implied the idea of 
the production of specific cell-germs in the blood, or 
a dependence of symptoms on the presence of these 
assumed new developments. But on a simple 
chemical reading of zymosis, the theory may be 
accepted by the most sceptical, because it then 
becomes rational, and by analogy demonstrable, in 
its character. Let us thus consider the subject in 
its simplest positions. 

Out of the body, the process of fermentation is 
excited when an albuminous product is brought into 
contact with bodies of the amylaceous or saccharine 
class; or, to formularise the production of the process 
after Liebig, " whenever decomposing albuminous 
substances are brought into contact with ternary 
compounds, such as sugar." The nature of the pro- 
cess seems to lie in the circumstance that the 
presence of the albuminous body gives to the oxygen 
the power to combine with the previously passive 
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elemeiita of the ternary body. Thus, in alcoholic 
fermentation the sugar is transformed, if the decom- 
position be complete, into water, carbonic acid, and 
alcohol : while in the course of this process sporulee 
or cells of the yeast-fungus are presented, the 
amount of these bearing proportion to the quantities 
of carbonic acid and of alcohol produced. But it is 
to be observed further, that this process may be 
modified, and that there may result lactic acid in 
lieu of alcohol — acid fermentation. 

In the living body the zymotic process never, iu 
BO far as we know, passes to the point of the produc- 
tion of alcohol or of yeast sporule. For although 
the possibility of a blood fermentation yielding these 
products has been suggested, no demonstrative fact 
has been adduced, up to this time, in corroboration 
of the hypothesis. 

But, as I have already tried to point out, in a 
paper on Zymosis published in the last volume of the 
Transactions of the Epidemiological Society, it is 
possible, and in some instances is demonstrable, that 
the development of acid bodies may occur in the 
human economy under zymotic influences. Some 
later researches lead me to doubt, however, whether 
the mode by which these products are produced, is 
described in that paper with the correctness I would 
wish at this time to supply. In constructing that 
paper, I was led by the common opinion to assume, 
that the transmissible poisons of the epidemic disor- 
ders act by setting up zymosis in the body as a new 
process. My more recent labours lead me to opine 
that, instead of zymosis being a process foreign 
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to the body, it is in, truth a natural act, always 
going on, and essential to life. I derive from 
some experimental researches made within the last 
twelve months, that as the combination of oxygen 
with carbon and hydrogen in respiration is due to a 
decomposition of the respiratory parts of the blood, 
so the combination is brought about by the fibrine 
of the blood acting as a ferment; and thus that 
the evolution of heat is as much a consequence 
of this zymotic change, as it is a consequence in 
those changes which mark and identify the process 
of vinous fermentation. 

On this view, then, the action of an organic body, 
entering from an infected organism into a healthy 
organism, is rather to modify or render imperfect 
the natural zymosis of the healthy organism, than to 
excite a primitive zymosis; and this view is supported 
almost to demonstration by the fact, that if to blood 
charged with amylaceous compounds oxygen be 
freely supplied, carbonic acid and water, with eleva- 
tion of temperature, can be obtained as products: 
while if another body, in putrescency, which more or 
less destroys the combining power of the oxygen, 
be brought into contact with the blood, the result 
is that the process is either stopped altogether, or 
ifl so far arrested that the ordinary products, car- 
bonic acid and water, are replaced by fixed acid 
products, of which the lactic acid is the type. 

Whichever view be correct, the general principle is 
not implicated. Whether the poison thrown oif by 
the infected subject excite in the healthy subject an 
H 2 
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acid zymosis, or modifies the natural zymosis, the 
results are the same in regard to symptoms. The 
symptoms are caused, not by the propagation of vital 
germs, but by the development of a chemical body, 
which by its presence gives rise to the symptoms, and 
by its ultimate elimination frees the system of all the 
symptoms, except such as are secondary in their 
nature-sequelfe. 

Thus, in regard to scarlet fever, as I take it, there 
are required for its demonstration — first, a susceptible 
blood ; secondly, the introduction of a foreign body ; 
and thirdly, a modified zymotic change, in which the 
ternary compounds are resolved into a soluble oxy- 
acid substance, which, passing into the systemic 
circuit, and brought to the skin and mucous surface 
as eliminating surfaces, acts there and everywhere 
as a direct irritant, and sets up those inflammatory 
changes by which the disease in its early stages is 
specifically characterised. 

Of the nature of this secondary or systemic poison, 
the poison which is the direct cause of the symptoms, 
we have as yet no precise knowledge; but it is 
certain that it is to be found by a rigorous examina- 
tion of the matters excreted by the subject of the 
fever ; it is eliminated from the body, probably by the 
kidneys, perhaps by the skin, perhaps by the mucous 
membrane of the throat, perhaps by the bowels. So 
soon as it is found, the synthesis of scarlet fever will 
be a possible and an easy process. 

From certain experiments which I have made for 
the production of acute inflammation of the serous 
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surfaces, from the existent analogies in symptoms be- 
tween rheumatism and scarlet fe?er, and from the con- 
nection which may exist between the two maladies in 
the same case, I am, I feel, not far from the truth in 
suggesting that the two diseases, acute rheumatism 
and scarlet fever, are produced by similar poisons, 
and that the poison in each case is an acid having 
the physiological properties of lactic acid. 

If we keep clearly in view the nature of the pro- 
cess given above, we are enabled (the explanation 
extends to other zymotic disorders) to see why it 
is the tendency of scarlet fever to present a series of 
acute symptoms, and then to pass away. The poi- 
sonous body introduced expends itself in the trans- 
formation of the fermentable matter of the blood 
into bodies of the acid series of fermentation-pro- 
ducts ; these products being capable of elimination 
from the system as they are formed, and the process 
by which they are formed stopping, the acute symp- 
toms subside, leaving to be recovered from after effects 
which will be more or less severe, according to the 
amount of poison generated and the structural mis- 
chief which it shall have induced. 

If this theory be true, it may explain the cause of 
the singular facta of non-recurrence of the disease, 
and of the decreasing tendency to it with increasing 
years. It is possible that in the young child the 
blood contains a substance capable of special fermen- 
tation, which in process of time, or under the elimi- 
nating action of an exciting poison, is removed from 
the economy. Nay, this same explanation may ex- 
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tend" to the causation of the types of the disorder, the 
symptoms being mil* in those in whom the ferment- 
able substance is in small quantity, severe in those 
in whom the fermentable matter is present in a 
greater quantity. 

In closing this section, I have for a moment to 
recur to the origin of the propagating poison of 
scarlet fever, the poison which passes from one sub- 
ject to another. There can be no doubt that on the 
circumstance of every case of scarlet fever producing 
an identical poison, rests the common idea that this 
poison is the sustaining cause of the individual 
symptoms. I read the question in a different way. 
I look on the transmissible organic poison as the 
product of a modified chemistry in the affected 
subject, as escrementitious in its nature, and as a 
necessary antecedent to the symptoms, but not as 
the diffused irritant on which the symptoms imme- 
diately depend. 

I believe, indeed, that organic chemistry will at 
some time be able to prove that the organic poisons, 
by which the various diseases of epidemic type are 
propagated, can be produced in the laboratory by 
a synthetical process of research conducted on blood ; 
that these poisons will be put into our hands as 
substantive things, and labelled in our museums as 
prussic acid and the alkaloids are now presented. 
But this subject, so profoundly interesting to the 
whole of mankind, as constituting the very founda- 
tion of scientific medicine, I must reserve for a future 
work. 
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THE TREATMENT OP 8CAHLET FEVER. 

I knew some time ago a gentleman, who for many 
years was proprietor of one of the largest schools for 
youths in the neighbourhood of the metropolis, who 
had a novel way of treating scarlet fever. The treat- 
ment may be called heroic, but it was heroically 
successful. Whenever any one of his pupils was 
seized with scarlet fever, he had the youth out into 
the playground, and, covering him well, walked him 
about until the perspiration streamed from every 
pore. This effected, the sufferer was taken indoors, 
put into a warm bed, charged with warm fluids, and 
made still to perspire. The patient usually fell into 
a gentle sleep, and in nearly every case was virtually 
cured at once. In many cases it would be impossible 
to carry out literally this plan of treatment ; but in 
all cases the same purpose might be easily effected by 
the hot air bath. In either way, the essence of the 
treatment of scarlet fever in its early stages is effected, 
for the essence of treatment is to produce that which 
nature is aiming at, profuse excretion by the skin ; 
in other words, to expedite as quickly as possible 
the expulsion of the products of a malchemistry 
from the blood. 

In cases where it is practicable, the true hot air 
bath, so-called Turkish, would be used with most 
efficiency. Where this is not obtainable, the plan, 
which has long been in use in this country, of 
making the bed a warm air bath, may be resorted to 
with immense advantage. For this purpose a cradle 
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18 placed over the patient, the hed-clothes are thrown 
over the cradle, and made to meet tightly round the 
patient's throat, so that he may breathe the outer air 
freely. A current of warm air is then driren by a 
long funnel-tube, made of tin, beneath the upper bed- 
clothes into the bed. Another very simple and con- 
venient plan is to put a couple of heated bricks into 
a common warming pan, and to place the pan thus 
heated in the bed, at a little distance from the 
patient, keeping it in gentle motion to prevent any 
scorching of the clothes. By this means there is no 
risk of breathing carbonic acid, the head of the 
patient need not be specially excluded, and the cradle 
for raising the bedclothes may be dispensed with. 
For hospitals, a simply constructed hot air couch- 
bath is almost a necessary convenience. 

"Whatever means of this kind be employed, the 
object is the same — the production of a free diapho- 
resis ; and this end achieved, the majority of the cases 
of scarlet fever would, in the presence of a pure air 
for respiratory purposes, recover naturally: but we 
must never forget that there is another element in 
the disorder, which may prove the fatal element, I 
mean the deposition of fibrine in the right cavities 
of the heart. 

To meet this tendency to deposition, to prevent its 
occurrence, two remedies seem to me to be most re- 
liable. The one is ammonia, as first recommended 
by Dr. Peart, and more recently by Dr, Witt ; the 
other is acetic acid, as recommended by Mr. Isaac 
Baker Brown. I have often put these remedies into 



IL 



HISTORY OF SCARLET FEVEB. 105 

nse, in practice, and I am bound to say that they are 
both most effectual. It would be difficult to decide 
which is the best. 

The action of these remedies at first sight may seem 
contradictory, but it is not so. Both acetic acid 
and ammonia have one property in common, that of 
holding the fibrine of the blood in solution. Both 
medicines also tend to eliminate carbonic acid; for 
ammonia, when freely administered, escapes from the 
skin, the breath, and perhaps the urine, in the form 
of carbonate ; and acetic acid is decomposed entirely, 
escaping from the urine as carbonic acid in combi- 
nation with a base. Further, by keeping the blood 
fluid, they favour ehraination from every excreting 
surface, I have used with equally good effects a 
combination of these two remedies with an excess of 
ammonia, as in doses of two fluid-drachms of the 
liquor ammonite acetatis, with from three to five 
drops of liquor ammonia;, in a liberal quantity of 
distilled water. 

It is of importance in these exhibitions to admi- 
nister the agent in small and frequently repeated 
doses, so that the blood may always contain the re- 
medy ; for, if the doses be given with intervals of 
three or four hours apart, the decomposition and 
elimination of the substance is over so quickly, that the 
system is left free of the effects during the greater 
part of the period between each dose. In a word, 
the secret of administration consists in putting aside 
the idea of a medicinal dose altogether, and in offer- 
ing the remedy as a pleasant drink, rather than as a 
nauseous draught. 
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If the ammonia treatment be selected, there are 
two points particularly to be observed. The doses 
must be followed up until the agent is very distinctly 
presented in the breath. This presence may be de- 
termined by the holding of a glass rod, moistened 
with hydrochloric acid for the patient to exhale on ; 
when, if much ammonia be expired, the white cha- 
racteristic fumes will be developed. This test, how- 
ever, is not very satisfactory. It is better to place a 
drop of pure hydrochloric acid on a microscope slide, 
and allow the patient to exhale some twenty or thirty 
times over the acid surface. Then, the glass slide 
being gently dried before the fire, or near a spirit- 
lamp, there will be left a crystalline deposit, which 
on microscopical examination will present the cha- 
racters depicted in plate ii, figure i. 

To effect this examination of the breath, Mr. Too- 
good, of Mount Street, has constructed, under my 
direction, a very simple pocket-tube, delineated in 
figure 2 of plate ii. 

The tube is in fact a strong test-tube, with a neck 
holding a stopper perforated in two places. One of 
the openings is armed with a mouth-piece, and the 
whole is covered in with a well fitted glass cap. 
"When the tube is prepared for use, a micro- 
scope slide is moistened at one or two points with 
a minim of pure hydrochloric acid, and is inserted 
in the tube; the stopper and glass cap are then 
adjusted, and the whole may be carried in the pocket 
safely. When it is to he applied, the glass cap is 
removed, and the patient is made to expire gently 
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by the mouth through the mouth-piece some twenty 
or thirty times. The cap may then be replaced, and 
the tube removed altogether and examined at once, 
or retained for a time. Before microscopical exami- 
nation the cap is removed, and the tube, the stopper 
still in it, is placed near a fire, or at a little distance 
from the flame of a spirit-lamp, in order to allow the 
chloride that may be formed to crystallise on the 
slide, When this is effected, the stopper is removed, 
and the slide is ready to be placed under the micro- 
scope for examination. The advantages of this tube 
are : 1st, that it is portable, 2nd, that in use nothing 
but the expired air of the patient comes into contact 
with the acid ; and 3rd, that the evaporation and 
crystallisation are performed with as little exposure 
to the air as is possible. 

A few experiments with this tube on healthy 
persons will indicate that, under most circumstances, 
crystals of chloride of ammonium are produced after 
expiration through the tube when the slide is charged 
with hydrochloric acid. But practice soon points out 
the extreme amount of the crystalline body that can 
be produced in health by a fixed number of expi- 
rations; so that comparisons between this produc- 
tion, and that occurring after the administration of 
ammonia, are easily and practically learned. In health, 
the crystalline deposit is thin and scattered ; after 
free administration of ammonia, if the action of the 
skin or kidneys, or of both, be not profuse, the slide 
is frosted with the salt. 

In administering ammonia, it is essential that the 
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medicine be pushed to the extent of showing a free | 
evolution in the breath. But, while this point is to I 
be insisted on, it is essential that there be a limit t<> I 
the administration ; for if it be carried to an ex- I 
treme, two evils are induced. In the first place, the I 
ammonia by its presence stops, to a considerable ex- I 
tent, the process of oxygenation; and, secondly, it acts I 
by its solvent power on the blood- corpuscles. It ia J 
well, therefore, nay requisite, also to examine the I 
blood microscopically during the administration ; I 
when, if the red corpuscles while still in motion 1 
present the appearances marked a, b, c, d, e, f, g, iu I 
figure 3, plate ii — that is to say, if the discs be ere- I 
nate, or irregular, or transparent, or collapsed, or j 
oval, or very diffuse — the indications are given that I 
the alkali is becoming dangerous, and requires to be J 
suspended. | 

Whether the above methods of treatment (I mean 
the hot air bath and the administration of a hlood- 
solventj are the best and only means of treatment 
altogether, I cannot say. Time may come when an i 
antidote immediate in its effects will be discovered, I 
and which shall play to scarlet fever the same part 
as quinine plays to ague. But meantime, while the 
remedy is wanting that shall destroy the organic poi- 
son, or guard the body against it, the only two 
rational points of practice are the depuration of the 
secondary poison through the skin, and the adminis- 
tration of an alkaline solution having the properties 
of holding and retaining the blood in solution. We 
certainly address ourselves by these measures to the 
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effects of the secondary products of diseased functions, 
but our proceedings are none the more on that ac- 
count to he ignored or despised. 

If I have not named other plana of treatment, nor 
specified different and distinct treatments for differing 
types of the disorder, the omission must not be con- 
sidered as accidental nor aa inadvertent. The truth 
is that, in recasting the history of cases through three 
extensive epidemics, in which every variety and 
shade of treatment from bloodletting on the one side, 
to alcoholism on the other, was tried, I can extract 
no truth worth noticing as to treatment ; except in 
those examples where, together with the induction of 
free elimination from the skin, and the administra- 
tion of ammonia, fresh air and simple nutiitioua 
drinks, without stimulants, were supplied. In these 
examples, this treatment has seemed to me effici- 
ent; and I have now seen, in some twelve most 
severe instances, such unexpected results from it, that, 
without making out any pretence in it to a specific 
remedial system, I may speak of it as an approach 
towards a solution of the question of treatment, as it 
stands on the line of our present knowledge. I do 
not think cases need be considered in regard to their 
type for this treatment, but rather that, whenever 
treatment in any case is required, the general cha- 
racter of it is dictated in the outline I have given. 

The local treatment, applied usually to the throat 
in scarlet fever, on which some practitioners exercise 
80 much labour, is to my mind a secondary conside- 
ration. True, where there is much secretion, we 
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may avert asphyxia by removing the secretion by a 
sponge or piece of lint. But I am sure I have known 
great injury done by the excessive application of 
caustics ; and, while I can recall no case in which the 
throat improved under any treatment while the gene- 
red systemic mischief remained, I have never seen a 
throat, however disorganised, that did not recover 
when the general symptoms led the way to conva- 
lescence. There are, nevertheless, considerations 
which may lead to the employment of deodorising 
gargles or washes with much benefit. A weak solu- 
tion of chloride of lime, or of chlorine water, is well 
adapted to such purpose ; but the most elegant, as 
well as the most effectual deodorising gargle I have 
used, is made as follows : — 

Of solution of peroxide of bydrogeo, contatning tea volumes of 
oxygen, sis ounces ; tincture of myrrh one ounce j rose 
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This gargle may be used ad libitum : it is very re- 
freshing to the patient, and it removes the offensive 
secretions readily. In the case of young children 
who are unable to use a gargle, the throat is always 
easily washed by holding the little patient with the 
face downwards, and by pumping the solution over 
the surface of the fauces through a bit of gum- 
catheter, from a double acting India-rubber bag. 

The preventive treatment of scarlet fever consists, 
first, in the carrying out of a rigid quarantine. Dr. 
Blackburn, half a centuiy since, entirely proved that 
even in a boarding-school the disease would not 
spread, if the patients were confined to one room, and 
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the attendants were kept altogether away from the 
unaffected. Nor should the separation of the patient 
be confined merely to the time when the acute symp- 
toms are being manifested ; it should extend to at 
least a month after the date of the commencement of 
the attack. In the second place, the room of the 
patient should be kept sedulously ventilated, as well 
for his own safety^ as for that of others. Lastly, as 
it is obvious that almost every material object, in 
contact with the patient, is capable of holding the 
poison, all articles of clothing and furniture should 
be thoroughly disinfected by the best of all disinfec- 
tants, heat at boiling point, before the susceptible 
body of another person approach them. With strict 
adherence to these simple rules, the disease, according 
to my experience of it, can be kept safely from pro- 
pagation. 



The propositions embodied in this contribution to 
the clinical history of scarlet fever are as follow : — 

I. Age-. Scarlet fever is most frequent during the 
thii'd and fourth years of life. It declines rapidly 
after the fifth year, being nearly three times less 
common from five to ten, rather more than twelve 
times less from ten to twenty, nearly thirty times 
less from twenty to forty, and one hundred and one 
times less after forty, than in that period of life 
which is embraced in the first four years. The 
explanation of this fact lies, not in supposing that 
age, per se, exerts any decisive influence, but in the 
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circumstance that those who have not had the dis- 
ease are susceptible to it, and that those who have had 
it are protected from it. 

IT. Sex. Sex exerts no influence, predisposing or 
other, on scarlet fever ; male or female are alike in- 
feeted, if they be alike exposed to the disease; 
so that any distinctions observed as between the 
sexes in a given population aff'ected with the fever, 
are caused by difference in the numbers of the sexea 
present in the population and susceptible to the 
poison. 

III, Meteorological Influences. The seasons mate- 
rially modify the course and intensity of scarlet fever. 
The months of October, November, and December 
furnish in England the maximum amount of the 
disease ; the months of April, May, and June the 
minimum ; the proportions, without decimals, being 
as 9 for the months of April, May, and June, 11 for 
the months of July, August, and September, 14 for 
the months of October,, November, and December^ 
and 10 for the quarter included in January, Febru- 
ary and March. The influence of season cannot, 
however, yet be traced to any special meteorological 
condition ; neither temperature, barometric pressure, 
atmospheric movement, nor electrical modifications, 
can be shown as yet, to have any direct bearing on 
the prevalence or absence of the malady. 

IV. Recurrence. Scarlet fever may recur once or 
even twice in the same person ; but the event is com- 
paratively rare, and death from a second attack is 
unknown as a fact. 
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V. Mortaliti/. The mortality from scarlet fever is 
greater in towns than in rural districts ; while, com- 
pared with that arising from other zymotic affections, 
it is statistically second only to that which attends 
typhus ; and is probably, if the returns under the 
head "Typhus" were correctly made, first in relative 
order of the mortalities arising from the zymotici. 

VI, Types. In the types of scarlet fever only one 
disease is recognisable. As causes producing varieties 
of type we may exclude differences of poison, me- 
teorological conditions, localities, physical conditions 
of the patient, age, and hereditary predisposition. The 
only possible cause for difference of type which can 

■ be adduced, in the present state of knowledge, is, that 
in the susceptible organism itself there is a directing 
agency, which modifies the violence of the disease, or 
intensifies it. This view does not yet claim the rank 
of a theory. 

vii. Dotibi/ul Scarlet Fever. There is a form of 
disease, sporadic in kind, which in every symptom 
resembles scarlet fever. It lasts but a few hours, 
and does not seem dangerous. It may recur even 
within a few weeks after a previous attack. It is 
apparently not contagious. 

VHi. Rheumatic Scarlet Fever. Scarlet fever and 
acute rheumatism may occur simultaneously in the 
same person. The rheumatic symptoms may sab- 
side with or supersede the acute scarlatinal symptoms. 
The same rheumatic symptoms may recur with indi- 
cations of albuminuria during apparent convalescence. 

IX. Chemical Pathology. Scarlet fever belongs to 
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that form of disease manifestation in whicli the fibrinei: 
of the blood is increased. During the fever, the 
amount of urea and of uric acid excreted by the urine 
ia increased, while that of the chlorides is decreased. 
Death commonly occurs from deposit of fibrine in the 
right side of the heart. Mild cases of the disease 
occasionally terminate fatally from this cause. 

X. The Primary Poison. The primary poison of 
scarlet fever is probably solid in regard to its physical 
properties. It travels but a very little distance, ex- 
cept it be held in contact with some other body, such 
as an article of dress. It is destructible by heat at 
boiling point. It is thrown off from the affected per- 
son by the skin or the lungs, and is received by the 
susceptible person by respiration, 

XI. The Secondary Poison. The symptoms of scar-^l 
let fever are probably due to the production in the 
economy of a secondary poison, having the physiolo- 
gical properties of an acid, such as the lactic. This 
secondary poison is the product of a modified zymotic 
process in the blood, induced by the absorption of 
the primary poison. 

XII. Treafynent The curative treatment of scarlet 
fever consists in producing free action of the skin, 
and in maintaining the fluidity of the blood by the 
administration of a solvent remedy. The hygienic 
treatment consists in the admission of pure air to the 
patient, and in the establishment of a strict quaran- 
tine. 






ON PULSATILE PULMONIC CREPITATION. 



By "pulsatile pulmouic crepitation," I mean a stetho- 
scopic sign, in which, without any indication of pneu- 
monia or of tubercle, a crepitant sound, connected 
with pulsation, is presented to the ear. The sound 
was first described by myself at the Medical Society of 
London in 1854, and again at greater length in the 
Medical Times and Gazette ior February 25th, 1860, 
under the title, " An Auscultatory Sound, produced by 
theActionoftheHeart over a portion of Lung." At the 
time when this description was written, I had formed 
an opinion, that for the production of the sound the 
action of the heart on a tongue of lung was always 
required ; I have since had reason to extend this 
view, as the sequel will show. I have learned, in a 
word, that other pulsating structures may excite 
the crepitation; and for this reason I have found it 
desirable to give to it a broader definition, and to de- 
nominate it '* Pulsatile Pulmonic Crepitation.'^ Under 
this title the sound may now be classified as a stetho- 
Bcopic phenomenon, having its own explanation and 
meaning as distinctly defined as segophony, metallic 
! 2 
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tinkling, or other recognised physical sign. To d&i 
fine the sound, I proceed at once to clinical records. - 

OBSERVED PACTS AND ANALYSES. 

From the year 1851 to 1854, 1 was almost daily in ' 
attendance upon a lady, (Mrs. K.), who suffered from 
dilatation of the bronchial tubes and emphysema of 
the left lung ; these conditions were attended with 
frequent attacks of urgent dyspncca. In the last 
year of her life there appeared, without any acute pre- 
monitory symptoms, a well-marked systolic regurgi- 
tant murmur, evidently mitral, succeeded by general 
symptoms of dropsy. For some time, the abnormal 
heart-sounds continued without modification. The mi- 
tral raurmurwasfuUy pronounced, and was heard most 
distinctly towards the apes of the heart, the diastolic 
sound being perfectly normal and clear over the base. 
About six weeks before the death of this patient, 
after the subsidence of a very severe attack of dys- 
pucea, during which I was unable to make a physical 
■examination of the chest, owing to the oppression 
which the act produced, I was surprised, when the 
examination could again be borne, at hearing over 
the cardiac region an auscultatory sound, which was ] 
not only new to this special case, but new to my ear 
altogether. The systolic rasp was present, as before ; 
it was most distinct about three inches below the 
shrunken nipple, bearing a little to the left side. The 
diastolic sound was still perfect; it was most distinctly 
heard about an inch in a straight line upwards 
above the left nipple. But an inch below the nipple. 
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and bearing to the left side, there was a superficial 
sound which could be localised by the mouth of the 
stethoscope, and which, when present, obscured 
the systolic rasp altogether at that single point of 
observation. The sound was so superficial, that it 
seemed directly beneath the stethoscope; or, if the ear 
were applied to the chest without the stethoscope, 
immediately beneath the ear. It was not a friction- 
sound, it was not a murmur, it was not an ordinary 
crepitation ; it was rather a coarse crackling noise, 
resembling that which is produced by the burning of 
dried gorse, or the tearing of a piece of calico. The 
period of the sound was also peculiar: it was irregular 
as to time; and sometimes, with the stethoscope over 
the spot where it was most marked, it would be absent 
during one entire action of the heart, or even longer, 
during which period of absence the systolic murmur 
and the clear diastolic dup were distinctly rendered. 
This observation of an occasional absence led me 
ultimately to the cause of the sound. When the sound 
did appear, it was synchronous with the systolic rasp, 
and clouded it ; the second sound followed unchanged. 
After a little inquiry, I found that the new sound 
was in some measure influenced by respiration ; this 
influence resolved itself into the following facts. 
When the patient expired, and forcibly opposed tho 
refilling of the chest with air, the new cardiac sound 
was absent altogether. When the patient made a 
deep inspiration and held the breath, the sound was 
produced, so long as the inspiration was sustained, at 
every systole of the heart. At the beginning of an 
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ordinary inspiration the sound became elicited; at the 
acme of inspiration it was most marked ; towards the 
close of expiration it was feeble, or lost altogether. 
To distinguish these differences,a slow and full respira- i 
tion was necessary. When the respiration was quick 1 
and feeble, the new sound was always presented at 
the systole, so that it seemed then to be exclusively 
connected with the heart. The late Dr. Snow saw 
this case with me, and on two occasions confirmed all ) 
the facts I have named above. 
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A second example of pulsatile crepitation occurred 
to me in a case which I attended with Mr. Gaskell, of 
Chelsea. The patient, a young man, twenty-one years 
of age, the son of a well-known solicitor, after an acute 
attack of inflammatory fever, which assumed a remit- 
tent rather than a rheumatic type, but during which 
the endocardium became implicated, suffered se- 
Terely from the effects of chronic endocardial mischief. 
When I saw him three months before his death, I 
diagnosed mitral and aortic disease, with hypertrophy 
of the heart, and tubercle of the left lung, I saw him 
weekly, Mr. Gaskell attending in the intervals. 
During one of these intervals, our patient had an acute 
attack of pleuritic pain in the left side, which lasted 
four days, and embarrassed the breathing very con- 
siderably. On examining the chest at my next visit, 
I was surprised to find an exocardial sound, identical 
in character with that I have described as present in 
the previous case. The sound was at the base of the 
heart and to the left side. As before, it was euper^ 
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ficial, local, an accompaniment of the systole, pain- 
fully distinct, and subject to similar modifications, as 
in the last named case, during inspiration and expira- 
tion. Mr. Gaskell and I often listened to this sound 
for many minutes together. I put an iodine mark 
round the spot externally, where the sound was best 
heard ; the ring, not larger than a crown-piece, local- 
ised the position of the sound until the death of the 
patient. 

I met with a third case in which the same sound 
was presented, in a child who came before me at the 
Royal Infirmary for Diseases of the Chest. This child 
was the subject of the chronic effects of hooping- 
cough. There were distinct physical indications of 
enlarged bronchi, emphysema of the right lung, and 
hypertrophy of the heart. The ordinary systolic and 
diastolic sounds were, in this instance, unattended by 
murmur. The esocardial sound existed again at the 
base of the heart, and bearing to the left side. It was 
coincident with the systole, and was also modified 
by the respiration, being prevented by a long expira- 
tion and brought out by inspiration ; but, as the child 
could not be taught to inspire and expire by rule, 
the facts were not always well defined. Unfortu- 
nately, I am unable to follow out the history of this 
case further. The child either died, or was taken for 
treatment to some other Institution. She was brought 
to the Infirmary but once. 

The above three cases were published in my pre- 
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vious essay; but since then I have met with an instance 
jn which the pulsatile crepitation was detected at 
another portion of the thorax. A private patient, who 
calk'd on me one morning from the north of England, 
complained of symptoms which indicated the presence 
of phthisis. He was a tall, thin, anaimic young man, 
who had been much confined in an office, at the desk, 
lie had suffered slightly from htemoptysis, had night- 
sweats, and was losing flesh and strength. The right ■ 
lung, at the apex, rendered unmistakable evidence of 
tubercular deposition in an early stage. On the left 
Bide there were, here and there, bronchial cooings; and 
the posterior part of this lung had been the seat of 
sharp pleuritic pains. On placing the stethoscope 
to the left of the vertebral column, andverylowdown — 
at the base, in fact, of the left lung at its posterior and 
inner margin — I caught a pulsatile crepitation, much 
finer than that which had been observed in the pre- 
ceding cases, but unquestionably governed by the 
same influences. When a long expiration was made, 
the crepitation was lost ; when a long inspiration was 
made, it reappeared. This might have indicated 
nothing more than crepitation from tubercle ; but the 
sound happened only in conjunction with the action 
of the heart, being coincident with the systole, syn- 
chronous with the pulse, and as perfect in its occur-^ 
rence as the pulse itself. It was obviously connected, 
therefore, with aortic pulsation. 

Analysing the auscultatory symptom thus described, 
we are led to trace it to a point connecting it with the 
acts both of respiration and of circulation. It is pro- 
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duced only in the precincts of a pulsating structure, 
such as the heart or a large artery; and it is obviously 
brought out by the action of the pulsating organ. In 
so far, then, it is a circulatory sound. But, again, it 
is not capable of being elicited except in the chest, 
nor there unless the lungs be distended with air ; the 
air in the lungs may be held in the statical condi- 
tion, but it must be present. Hence the sound is 
strictly compounded of two acts; one, inspiratory or 
predisposing; another, pulsatory and exciting. 

The cases in which the sound is met with are all of 
a kind in which there are signs of thoracic disease. 
In two of the cases cited, there were extensive cardiac 
lesions; in one there was mitral murmur, and evi- 
dence of enlargement of the whole heart : in the 
other, the physical indications pointed out the exist- 
ence of mitral and aortic disease, also with great en- 
largement. In the remaining cases, the circulatory 
apparatus was apparently healthy. In all the cases 
there was marked pulmonic disease, which offered one 
analogous fact throughout, viz., unmistakable signs 
of pre-existent pleurisy ; two of the patients had also 
been sufferers from long standing bronchial disorder 
and emphysema ; the other two gave evidence of 
tubercle. 



CAUSE AND CAUSATION OF PULSATILE PULMONIC 
CREPITATION. 

The study of these facts of diagnosis, taken in con- 
nection with the character of thepulsatile crepitation it- 
self, led me early to the cause of the sound. It occurred 
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to me in the case of Mrs. K., that a portion of the left 
lung, at the point where it partially envelopes the left 
side of the heart, had been drawn downwards by pleu- 
ritic adhesion, and bound to the thoracic wall imme- 
diately over the heart; that thepiece of lung thu3 placed 
was subjected to the impulse of the heart during sys- 
tole; and that, when the lung was inflated on inspira- 
tion, the sudden compression, produced by the im- 
pulse, elicited the crepitation by forcible expulsion of 
air from the air-vesicles. I explained this view to Dr. 
Snow, who concurred with me entirely. In the suc- 
ceeding two cases the same explanation presented 
itself; in the last case a like exposition was suggested, 
except that in this example the aorta, instead of the 
heart, was the pulsating body. Let me now show 
how far this diagnosis was proved correct. 

Post mortem Facts. The first two cases above re- 
corded ended fatally, and both, curiously enough, 
exactly sis weeks after the occurrence of the pulsa- 
tile crepitation. I look upon this circumstance, of 
course, only as coincidental. The first patient died 
slowly, from exhaustion. The second died while he 
was sitting up in bed, laughing at some passing 
event. 

The post mortem examination, in the first case, re- 
vealed no disease of the segments of the mitral valve 
itself; but in the left ventricle, immediately below 
the valve, and to the left side, there was firmly at- 
tached to the endocardial membrane a rounded 
concretion, the base of which was of the size of a 
shilling, and the projection of which into the ventricle 
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extended for at least half an inch. The concretion 
was partly organised. The heart was hypertrophied. 
The pericardiiiin was adherent to the hmg, and over 
the base of the left ventricle, to the left side, in the 
exact position over which the pulsatile crepitation 
had been heard during life, there extended a comer 
or tongue of lung. This structure, bound down to 
the pericardium by the under surface, was attached 
to the thoracic wall above by a band of adhesion an 
inch broad, which was inserted, almost like a fine 
tendon, into the thoracic wall close to the sternum. 
This band pulled the lung quite over the heart in an 
oblique direction. On its under surface the piece of 
lung was compressed into a concavity, into which the 
rounded surface of the heart fitted ; the appearance 
of the lung indicated that the structure had been 
subjected to compression at this overlapping point. 
The parts as thus presented were shown at the Medi- 
cal Society of Loudon in 1854. 

In the second case, extensive disease was found 
on the left side of the heart. The segments of the 
mitral valve were thickened and indurated ; on the 
aortic valves were atheromatous deposits ; and there 
was an extension of atheroma into the aorta. The 
heart was unusually large from dilatation, with pari- 
etal hypertrophy. 

At the base of the Iieart externally there v^as the 
same condition as was observed in the preceding ex- 
ample, except that there was no adhesion of the lung 
to the pericardium; but a piece of the left lung, at 
its lower anterior margin, two inches in length and 
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tongue- shaped, was dragged obliquely from above 
downwards over the heart by a membranous band. 
The band was firmly attached to the sternum by its 
extreme end. The portion of lung passing over the 
heart was compressed on the under surface into a 
concavity, and its structure was condensed. The 
centre of the compressed spot corresponded above 
with the centre of the ring which I had marked on 
the thorax externally by the iodine line. 

To make the fact of causation more evident still, I 
performed, in this inspection, the following experi- 
ment. I placed a piece of tubing in the trachea, the 
lungs and heart being still in situ, and made my 
assistant inflate the lungs with air, whilst I, seizing 
the extreme point of the tongue of lung, extended it 
in the line in which it had been bound ; then, when 
the whole lung was full of air, I forcibly compressed 
the tongue of lung between the fingers and thumb of 
my free hand, and, holding the stethoscope between 
the back of the compressing hand and my ear, I 
elicited, with each compression of the hand, the same 
sound precisely as I had heard during the life of the 
patient. 

OBSERVATIONS BY DR. WOILLEZ, 

At the time when I first described the case of Mrs. 
K., in 1854, the sound which is here designated as 
" pulsatile pulmonic crepitation" had not, I believe, 
been noticed by any other observer; and, indeed, the 
same remark applies to the paper published in the 
Medical Times and Gazette in February, 1860. But I 
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observe in L' Union Medicah for June 16th, 1860, 
that Dr. Woillez has reported to the Societe Medi- 
cale des Hopitaux the particulars of a case in which 
the same sound was detected. Br. Woillez's case 
occurred in the person of a young man, aged 22, a 
medical student at Vienna, who had a peculiar tho- 
racic deformity. This patient, though delicate, had 
experienced no inconvenience in breathing, nor pul- 
monary disease. There was also iu him no heredi- 
tary predisposition to thoracic disorder. In the 
anterior part of his chest there was an irregularly 
oval depression, funnel-shaped, nearly ten inches 
long, in the vertical direction, i. e. from the com- 
mencement of the cleft of the sternum and internal 
portion of the clavicles as far down as the level 
of the epigastrium ; seven inches in the transverse 
direction ; and two inches and three quarters deep. 
Apart from this deformity, the general conformation 
was satisfactory ; there was no lateral deviation of the 
vertebral column. In a word, there was simply ex- 
treme depression of the sternum. 

The physical signs presented by Dr. Woillez's 
patient were peculiar. On percussion, there was a 
slightly dull sound at the level of the centre of the 
heart. On auscultation, the maximum of the impulse 
and of the sounds of the heart was distinctly percep- 
tible at the level of the cartilage of the third left rib, 
and these sounds were normal. At the apex the 
sounds were obscui'ed by a portion of lung, the vesi- 
cular murmur being here discernible. The respira- 
tory movements were mainly by the upper ribs. Thd,4 
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respiiatoiy sounds were weak in the two sides 
thorax, but tolerably strong in the axillary region 
the right side. On the left side of the thorax poste- 
riorly, the beatings of the aorta were distinct. These 
beatings were heard in the upper part of the back, 
immediately to the left of the spine; but diverged 
from it in proceeding downwards to a distance of about 
two inches and a half, opposite to the deepest point of 
the sternal depression. At this point a sound was 
distinguishable, veiy different from the simple arterial 
sounds perceptible above. The arterial sound heard at 
the level stated, was not uniform nor well defined : if the 
paiieni were told to hold his breath, an inteitnitHnt/ vascular 
sound teas heard, regular and si/nchronoi/s with the pulse^ 
and which was neither a blowing sound, iwr a rasping 
sound, nor a simple arterial bruissement, hut a sound 
manifestly granulous in character, beginning and ceasing 
with the heating of the artery, but without an analogue in 
the anomalous vascular sounds which have been described. 
Moreover, tohen the patient was made to resume his 
breathing, immediatelg the normal vesicular murmur and 
the aortic sound were heard again. Each new examina' 
tion, often repeated, produced identical results. 

Apropos of the aorta, Dr. Woillcz explains the 
cause of the " granulous murmur" as follows ; " The 
aorta, being several centimetres distant on the outside 
of the vertebral column, was necessarily surrounded 
on all parts except behind by pulmonary tissue ; for 
the respiratory murmur was heard to the inner as 
well as to the outer side of the aorta. At the level of 
the maximum of the anterior sternal depression there- 
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fore, the contiguity of the lung and of the aorta must 
have been very close, whence the rubbing of the pul- 
monary tissue at each aortic dilatation gave a granular 
sound, as if the air were driven successively from 
several pulmonary cells." This explanation of the 
sound heard by Dr. Woillez is the same as that 
which I had already given in the cases reported above. 
I name this fact specially, because, from a note which 
he has made on those cases, he seems to have misin- 
terpreted my reading of the phenomenon, and to con- 
vey a diiference of opinion between us which in 
reality does not exist. 

DIAGNOSIS OF PULSATILE PULMONIC CREPITATION, 
DIFFERENTIAL AND ABSOLUTE. 

Differential Diagnosis. There are four physical signs 
of disease, diagnosable by the stethoscope and by 
percussion, with which pulsatile crepitation may be 
confused. These are : — 

Pneumonic Crepitation. 

Tubercular Crepitation. 

Moist Frictional Crepitation. 

Minute Mucous Rdle. 
Pneumonic Crepitation, at first sight, and on careless 
analysis of facts, may easily be confounded with pulsa- 
tile crepitation ; for it usually happens, that this last- 
named specific sound is heralded by an acute inflam- 
matory paroxysm, in which there is much thoracic 
and febrile disturbance. The distinction in diagnosis 
rests on two broad differences. Ist, the pulsatile crepi- 
tation is louder and coarser than ever occurs in pneu- 



CLINICAL ESSAYS. 



monia. 2nd, The crepitation is not absolutely governed 
by respiration : it is not absent when the breath is 
held, but is then most fully developed ; it is presented 
in alternation with inspiration and expiration, during 
ordinary breathing, but is always synchronous with 
the beat of the heart or the pulse. 3rd, It is localised 
to particular points ; i. e., to points where a portion 
of lung, a pulsating organ, and an opposing thoracic 
wall, are all brought into one focus. 

Tubercular Crepitation may be co-existent with pulsa- 
tile pulmonic crepitation, in the same case. But 
tubercular crepitation may be known by the ear 
directly as a different phenomenon. If the tubercular 
sound be that which indicates an early stage of tuber- 
culosis, its fine pneumonic character is sufficiently 
differential. If the tubercular crepitation indicate a 
late stage of tuberculosis, the moist character of the 
crepitation is equally differential ; for the pulsatile 
crepitation, though loud and coarse, is essentially dry. 
Add to this, that the tubercular crepitation is inde- 
pendent of any pulsation, and is governed purely by 
the respiratory acts, and the distinction between the 
two phenomena is sufficiently clear. 

Moist Frictional Crepitation, occurring in cases 
where, with tubercular deposit situated on the outer 
surface of the lung, there is slight pleuritic effusion, 
might he mistaken for pulsatile crepitation by the 
unwary ; for in these cases the abnormal sound is 
superficial. But the crepitation in these tubercular 
pleurisies is moist and small, and is brought out only 
by a respiratory act. I have seen two cases where, 
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with tubercle in the lower anterior margin of the lef6 
lung, there was moist pleuritic friction ; and, the im- 
pulse of the heart being plainly perceptible over the 
same region, a certain analogy was detectible, as be- 
tween the sound thus induced and the pulsatile sound. 
But, on careful inquiry. in both patients, the fineness 
and moistness of the crepitation, and its occurrence 
independently of the cardiac rhythm, were so obvious 
that no doubt could remain as to the diagnosis. 

Minute Mucous Rule, occurring from effusion into 
the iiner bronchial ramifications, is the last sound with 
which I am conversant, as possibly mistateable with 
pulsatile crepitation. But every one who can dis- 
tinguish a rale from a crepitation, can distinguish the 
difference required for this diagnosis ; not to say, fur* 
ther, that the rale is synchronous with respiration 
and independent of the circulation, — not pulsatile. 

Add, lastly, to all these facts, this one : that 
whereas, in cases of pneumonic crepitation, acute tu- 
bercular crepitation, moist frictional crepitation, or mi- 
nute mucous rale, there is dulness on percussion over 
the seat of the auscultatory sound, while there is reso- 
nance on percussion over the seat of pulsatile crepi- 
tation ; and the differential diagnosis is as perfect as 
can be desired. 

Absolute Diagnosis. Pulsatile pulmonic crepita- 
tion is a loud harsh cracliling sound, resembling 
that which may be produced by inflating a piece 
of lung-tissue, and, during the inflation, making 
forcible quick compression of the lung, so as 
to dislodge rapidly the air from the vesicles. The 
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Bound iG heard only at the time when a pulsfil 
structure, near to the point M'here it is met with, is 
presenting its impulse. Even then, it is elicited only 
when the lungs are charged with air. Sustained in- l 
spiration gives a condition in which the crepitation is ' 
presented at every impulse of the pulsating organ. 
Sustained expiration removes the crepitation, leaving 
to be heard the simple pulsatile sound of the vascu- 
lar structure, and nothing more. The sound may be 
met with over the heart, i.e., between the heart and 
the thoracic wall ; or over the aorta, i. e., between 
the aorta and the thoracic wall. Percussion over the 
points where the crepitation is detected yields a reso- 
nance, more or less clear according to the state of the I 
respiration. During inspiration the resonance is very 
clear, during expiration it is reduced, but is less dull 
than is common on percussion over the body of the 
heart. Lastly, the sound under the stethoscope is 
superficial in character, seeming as though it pro- 
ceeded from a limited point immediately below the 
thoracic paiietes. 



BEAEINGS OF PULSATILE PULMONIC CREPITATION ON 
PRACTICAL MEDICINE, 

In the matter of treatment, a knowledge of the ex- 
istence of pulsatile crepitation is of no affirmative 
value, or at most of little. The condition of lung 
which disposes to the sound is in itself compara- 
tively harmless ; and were it not so, it were difficult 
to devise any safe remedial means for removing the 
condition. But negatively, n knowledge of the nature 
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of the sound may prevent any mistake respecting its 
connection with pneumonic or other acute local in- 
flammatory states, and may also prevent the employ- 
ment of useless measures, which' the hypothesis of the 
existence of inflararaation as its cause might suggest. 

In respect to prognosis, the sound has in some cases 
a definite meaning ; in cases for example, where, as 
in the fourth case narrated by myself, there is, with 
tubercular crepitation anteriorly, pulsatile crepitation 
over the aorta behind. In such cases the explana- 
tion of the crepitation, without the necessity of 
assuming a posterior deposition of tubercle, throws a 
favourable cast over the prognosis ; while in such 
an instance as that recorded by Dr. Woiliez, the 
true reading of the cause of the crepitation removes 
from the mind of the practitioner all apprehension of 
danger, and converts what might in ignorance be 
considered a formidable sign into an interesting and 
harmless phenomenon. 

The main value of a knowledge of pulsatile pul- 
monic crepitation relates, however, to diagnosis. 
For my own part, well drilled and taught in the 
science and art of physical exploration, I was for a 
period of several days utterly unable to explain the 
new sound, after first becoming acquainted with it 
in the case of Mrs. K. Indeed, my first impressions 
led me to attach much more importance to it than it 
really deserved. It occunedto me, in the first place, 
that the sound was possibly due to the fluctuation of 
some fluid enclosed in a cyst attached to the pericar- 
dium or to the outer surface of the heart, and 
k3 
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communicating, for aught I knew, with the inner ' 
surface. Next, I thought that it might occur from 
some deposit of calcareous substance on the pericar- 
dial surface; and, in fact, I was embarrassed as much 
with doubts and fears, as any practitioner, in an 
imminent and doubtful case, can well be. At last, 
the true explanation of the phenomenon presenting 
itself, these anxieties were all cleared away; and now 
the diagnosis of this special auscultatory sound is to 
my ear as definite and as simple as that of any much 
more commonly met with. To make otliers equally 
and readily conversant with the sound is the simple 
object of this essay ; and as the phenomenon de- 
scribed is one, the verbal account of which is almost 
sufficient to lead to its immediate recognition, I hope 
1 have succeeded in rendering it familiar even to 
the novice in auscultation. 



ON DR^MIG COMA. 

There is no one class of symptoms grouped together 
in our modem nosologies under a specific name, of 
greater or wider import than that which we are 
accustomed to recognise under the term urcemia. 
Bearing in many instances a close analogy to other 
symptoms produced by known narcotic poisons, as 
weU as to the symptoms of apoplexy and even of epi- 
lepsy, the pure indications of urseraic coma cannot be 
too early learned by the student, nor too carefully 
studied and recast by the matured practitioner. In 
the present essay, it is my object to speak only of 
the ursemic condition as it absolutely presents itself 
in its most marked representation. As the patient 
appears, when, comatose and convulsed, he lies the 
prostrated victim of urfemic toxremia, I write of 
him; of his symptoms, of his pathology, of the im- 
mediate cause of bis malady, and of the treatment 
which promises most certain and effectual relief. 



OBSERVED PACTS AND ANALYSES. 

A man, sixty-five years of age, who had been 
many years a letter-carrier, was seized on November 
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3rd, 1851, with drowsiness whilst dehveriug his 
evening letters. He went home and to bed, where he 
fell into a profound coma, preceded, however, by se- 
vere pain over the right hypochondrium. He had for 
some time before suifered from constipation, and had 
been passing albuminous urine. On the morning of 
the 4th, he was seen by a medical friend of mine, 
who found him typhoid and comatose : he sank 
rapidly, and died at half-past seven in the evening of ] 
that day. 

The friends of the patient being of opinion that he 
had taken, either on his own account or by malad- 
ministration, some narcotic poison, I was retained to 
make a post mortem examination. This was con- 
ducted fourteen hours after death. 

The body was still warm ; the limbs were flaccid. 
On opening the chest, I found some slight old-standing 
adhesions between the visceral and the parietal pleu- 
ral membranes on the right side. In the apex of the 
right lung were two small cavities ; but there were no 
signs of tubercular deposit. The heart was loaded 
with fat externally, although there was great ema- 
ciation in all other parts of the body, and hardly a 
trace of adipose deposit. The heart was soft ia 
structure, but not fatty. The right ventricle con- 
tained a soft fibrinous coagulum, which sent ramifi- 
cations into the pulmonary artery. The liver was 
healthy. The spleen was shrunken, and very firm in 
its structure. The small intestines were normal, ex- 
cept at the lower part ; here, for a space six inches in 
length, the ileum was reddened and injected on the 
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inner surface : the mucous surface of the csecum was 
also much injected, and the surface of the ascending 
and transverse colon was in the same condition. 
There was no obstruction anywhere in the canal, and 
the tube contained nothing except mucus. There 
was no ulceration of the intestinal glands. The 
kidneys were disorganised ; the pelvis of each was 
filled with a soft fat ; the organs were large, soft, 
and white ; the tubular structure was entirely 
degenerated, and the cortical soft and greasy to the 
fingers. The other parts of the body were natural. 
I could find no indication of poison, mineral or vege- 
table, in any of the tissues. 

The succeeding history is more interesting in that, 
owing to the circumstances by which it was sur- 
rounded, it led to a coroner's inquest, and to an im- 
portant medico-legal investigation. 

A woman, aged thirty-four years, who was given 
to the free use of alcoholics, and had recently been 
treated for primary syphilis, was seized on the 
18th November, 1859, with rigors. She was at- 
tended by a neighbouring chemist, who on No- 
vember 22nd gave her a mixture, which he said 
contained quinine, dilute nitric acid, nitrate of 
potassa, syrup of buckthorn, sulphate of magnesia, 
and water.* I proved afterwards that these were 

* The formula mpplied iras as follows. 

Ft Quinn disulphatie gr. yj ; acidi nitrici dilut. 3 isa ; potasGce nitratis 

3ss; wlutionismagneBiicsiilphiitUij; Bjrupi rhainni catbarCiei 

Jiij; aqun ad |vj. 
Two tablespoonfula to be taken every four hours. 
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the constituent parts of a remaining portion of the 
mixture. The medicine was sent in to the wotnau 
on the evening of the 22nd ; and, after taking a large 
quantity of beef-tea, she swallowed one dose of the 
mixture. Five minutes after this event she became 
hysterical and convulsed, and the friends, believing 
the woman to have been poisoned, called in the drug- 
gist, who in alarm tried to get her to take some ipe- 
cacuanha, but without avail. In the course of the 
night, Mr. Harris, of Windmill Street, was summoned: ■ 
he found the woman in a state of typhoid coma, 
with the pupils slightly dilated and immovable, and 
the body at times convulsed, the convulsions assum- 
ing an epileptiform type. Mr. Harris called to his 
assistance my friend Mr. Peter Marshall, of Bedford 
Square : they carried out every available means of 
treatment; but the coma became more profound, and, 
seventy hours after the administration of the mixture 
already named, death closed the scene. By the coro- 
ner's wai'rant the body was examined, and a chemical 
inquiry instituted. Mr. Marshall, Mr. Hanis, and 
myself were engaged in this research : Mr. Callender 
was present to watch the case on the part of the ac- 
cused druggist, together with Mr. Morgan. 

The autopsy was conducted thirty hours after death. 
There was no cadaveric rigidity at that time ; there 
were no marks of external violence ; there were evi- 
dences of the specific disease under which the patient 
had suffered, viz. warty excrescences on the pudenda. 

There were post mortem ecchymoses on the back, 
and marks of a recent blister at the nape of the neck. 
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The body was very plump, and 611ed out with adipose 
deposit. There were no evidences of congestion of 
the brain, nor of effusion ; the membranes were natu- 
ral. The ventricles contained no fluid. The struc- 
ture of the brain was normal, except, perhaps, that 
the thalami optici were slightly softer and more red 
than is common : there was a difference of opinion 
on this point ; the medulla, the pons Varolii, and the 
cerebellum, were all quite healthy. 

In the sinuses were found separations of fibrine. 
There was a small separation in the straight sinus ; 
and the lateral sinuses, filled in their posterior third 
wath fluid blood, contained in their remaining course 
flbrinous casts. 

There was no evidence of thoracic effusion ; but 
the pericardial cavity contained half an ounce of 
serum, which on exposure to the air did not coagu- 
late. The pericardial membrane itself was quite 
healthy. The heart was pale, with a greenish tinge 
derived from commencing decomposition ; on its 
outer surface it was largely loaded with fat ; there 
was no congestion of the external vessels ; the right 
cavities contained very frothy fluid blood. In the 
right auricle there was a dark gelatinous clot, which, 
extending into the ventricle, sent prolongations into 
the pulmonary artery ; this clot was soft, and, when 
it was cut into, serum exuded from it. The walls of 
the right ventricle were attenuated to the last degree ; 
they were not thicker in parts than cartridge-paper, 
and, when held up to the light, showed points where a 
faint transparence was discernible ; the structures 
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throughout were deeply stained with blood ; the 
ventricular and semilunar valves were quite natural. 
The walls of the left ventricle were thin and pale ; 
the surface cut greasily ; there was in the left cavi- 
ties a little fluid blood: the mitral valve was abnor- 
mal ; its segments were charged with prominent 
points, indicating the deposit of atheromatous matter, 
and between the layers of endocardium the aortic 
valves were thickened at their bases, and were large 
and loose. The aorta, free from atheroma, was 
deeply blood-stained. 

The nght lung was greatly congested at its infe- 
rior part; its upper lobe was dark and very soft, 
almost pulpy in structure. The structure of the left 
lung was partly softened, partly solidified ; the lower 
lobe was condensed, and gave out on incision an 
exudative fluid, unmixed with air ; the upper lobe 
was softened, almost pulpy, and stained with dark 
blood- There were no pleuritic adhesions. 

The liver was generally enlarged, and pale ; some 
bands of softened fibrine connected the organ with 
the diaphragm by loose adhesions. The tissue 
was greasy, and so light that it floated in water; 
microscopically, it proved to have undergone general 
fatty destruction. The gall-bladder was empty ; the 
duct was free. The peritoneal membrane showed no 
mark of inflammatory lesion, past or recent. The 
mucous membrane of the alimentary canal was exa- 
mined from the mouth to the anus. The gums were 
of a dead leaden colour and spongy, and the teeth 
were dark (we attributed these changes to recent 
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mercunalism); the tongue was white and soft. From 
the pharynx, the mucous membrane was pale through- 
out, and showed no mark of vascularity, nor of abra- 
sion. The mucous membrane of the csecum was 
darker in shade than the other portions of the tract ; 
but, on inquiry, this was found to depend on submu- 
cous pigmentary deposit. The stomach was empty ; 
the remainder of the intestinal mucous surface was 
lined with a thin mucus; the canal contained scarcely 
any frecal matter. 

The spleen, which had a brnad adhesion to the 
diaphragm, was soft to absolute pulpiness. The kid- 
neys were large, ffabby, pale, speckled, soft, and 
greasy. The uterus was adherent to the rectum ; 
the OS was ulcerated. The bladder was empty and 
contracted ; its mucous surface was tinged red, but ' 
there was no sign of abrasion. 

After the autopsy there were submitted to me for 
analysis the following : — 

Two bottles supplied by the druggist, one pur- 
porting to be a mixture containing quinine, the other 
a draught containing ipecacuan. I had, further, from 
the deceased woman's body a portion of the liver, one 
kidney, a portion of the heart, one ounce of blood, 
and three drachms of the mucus collected from the 
alimentary canal. 

It is sufficient for me to say, in regard to all these 
substances, that the most careful analysis did not 
even supply a suspicion of the presence of any mine- 
ral poison, nor of opium, nor of hydrocyanic acid, nor 
of 8tr}'chn!a. Even mercury, which we assumed from 



140 



CLINICAL ESSAYS. 



the state of the mouth had been recently taken, did 
not show itself. It is but fair to say, however, that 
I could gain no direct information on the question 
whether the assumption of a recent mercurial course 
was founded on fact. 

From the evidence gathered from all the above in- 
quiries, my colleagues and myself found an unani- 
mous opinion that the deceased woman had had no 
poison administered to her; but that with a heart 
nearly worn out, diseased kidneys, such as we had 
seen, and suppression of urine for a longtime before 
death, she had sunk under typhoid uraemia. I gave 
evidence to this effect at the inquest, and the jury 
returned a verdict in accordance with the evidence.* 

A gentleman, sixty-three years old, was driving in 



* I cannot aroid noticing that, in this painful case, all confliction 
of medical witnesaea irai removed bj the ntodo in which the po»t 
mortem iaquity was conducted. The auatoiiiical part was ably carried 
out bj Mr. Miles ; the judicial by Mr. Callandfir and mjsclf, Mr. Mat- 
shall aidiag with hia opinioD. We agreed, before any step was taken, to 
take notes on the state of evcrj organ, and, as each organ was exposed, 
to detormine amongst ourselves its exact condition. Practicaltj, we 
found this the easiest thing in the world ; and, had the case gone on to 
an assize trial, and had Mr. Callender been called to the defence, he 
could not on matter of fact have given evidence differing from mine, nor 
I from that given by him. 

I was never more relieved than in feeling that the suspected druggist 
had (as every auspectod man ought to have, by right rather than by 
courtesy) the benefit of an able observer on his side trom the commence- 
ment of the inquiry; and I have since made it a rule never to conduct a 
post inortem examination in a doubtful case, without the presence of an- 
other professional man, who should be claimed by the opposite side. If 
this plan were universally adopted, there would bo no more unseemly 
wthibitions of professional disputes in our courts of law. 
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an open chaise through the village of Mortlake, in 
1853; he was observed by his servant, who was by 
bis side, to be constantly drowsy ; at last he suddenly 
seemed to fall into a helpless state, and dropped 
from the chaise. He was coDVeyed into a house, 
and I was summoned. I found him suffering from 
all the signs of a narcotic poison ; the pupils were 
fixed and slightly dilated. I did not see danger of 
instant death, and therefore sent for a conveyance 
that would hold a mattress. I laid the patient down 
in this, and myself took him to his home, two miles 
distant, placed him in bed, and watched and treated 
him until his own medical man, whom I at once sent 
for, arrived. I suspected this case to be one of ursemic 
poisoning ; and from what I learned from the friends, 
I became better advised in the same view ; but to 
satisfy myself I drew off some urine from the bladder 
and tested it : it was largely charged with albumen. 
Having resigned the care of the patient after a few 
hours to the medical attendant of the family, I had 
no personal opportunity of tracing its progress ; but I 
learned that the patient recovered from the attack, 
which had commenced as above narrated ; that three 
weeks later he suffered again in a similar manner, 
and died with typhoid coma, the urine being alto- 
gether suppressed for many hours before death, and 
having throughout the whole of the illness been al- 
buminous. 



In 1847 I was assisting a country medical friend, 
for a few montlis. One morning I went to see 



U2 



CLINICAL ESSAYS. 



a child that was said to be tu " a fit" and violently 
convulsed. On arrival, I found that the child had been 
drowsy and unwell for two days ; and that, on being 
called to rise on the third morning, he could not be 
roused. There was a peculiar dull, almost bronzed 
appearance of the skin ; deep coma, but frequent 
convulsive movements and cough. The pupils were 
dilated and fixed, I did what I could, very blind 
at the moment as to the exact nature of the case ; 
however, I ordered a hot bath, leeches to the tem- 
ples, and a purge ; but it was of no avail ; the coma 
terminated in death after thirty-six hours. A little 
urine was passed once in that time, and it was 
intensely albuminous. 

While this child was still alive, another child, a 
sister, was seized; and this time, seeing the child 
early, I detected a scarlatinal eruption. The redness 
lapsed into the bronzed tinge in a very few hours, 
and the same symptoms of uiEemia were manifested, 
with, I regret to say, the same fatal result. 

We now gathered, on inquiry, the fact that scarlet 
fever had been directly imported into the house; 
two remaining children suffered from it in a less 
malignant form, and recovered, but not without sub- 
sequent albuminuria. 



In 1850 I attended a boy, J. S., at Barnes, seven 
years old, through a severe attack of scarlet fever. The 
disease was epidemic at the time in the village. About 
sixteen days after the disease commenced, symptoms 
of albuminuria presented themselves, and ended in 
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dropsy ; they seemed to have followed an accidental 
exposure to a cold damp air. Under treatment the 
child recovered ; and when I ceased attendance, a spe- 
cimen of urine was tested, and found to be not albu- 
minous. 

I heard nothing more of this child until January 
21st, of the year 1851, when I was summoned in 
haste, at 10 p. m. I learned that the child, two days 
before, had been exposed to cold and wet, and that this 
exposure had been followed by suppression of urine, 
A little of the urine last passed had been saved for me, 
and was found to be albuminous. The symptoms 
were not alarming until the 21st; but when I arrived 
they were serious enough. The body was cold; the 
pulse small : the convulsions extreme ; the conscious- 
ness quite lost. The convulsions were general, in- 
volving the muscles of the neck, the face, and the 
extremities. The pupils were widely dilated and fixed ; 
the breathing was catching and irregular. I at once 
tied up an arm, and opened a vein freely. The blood 
at first flowed very feebly, but by-and-bye gave a full 
stream. It is the fact, that under this depletion the 
pulse rose and the convulsions ceased. I took not leas 
than sixteen ounces of blood from this little patient 
without any sign of syncope, and I left him composed 
and conscious. A purge was afterwards given, and 
an occasional warm bath. On the 21th the patient 
sat up, the only noticeable symptom being a slight 
irregularity of the pulse. On the 1st February 
there appeared to be no serious mischief remaining; 
the urine was again passed freely, and was clear of 
albumen. 
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On February 24th the child, having, from mj* 
last visit on the 1st, been healthy, playing with his 
fellows merrily, and eating, drinking, and sleeping 
naturally, was seized, after a hearty raeal, with a repe- i 
tition of his former symptoms, at seven in the evening. \ 
I was once more summoned, and regret much that I 
was induced not again to draw blood from the arm, 
but to be content with the application of leeches to the 
temples, and the administration of a scammony purge, 
with a hot bath. The remedies failed : at one o'clock 
on the morning of the 25th, the convulsions lapsed! 
into a kind of jactitation, very short and very feeble; 
and at two o'clock death took the lad. 

Twelve hours after the death I made a post mortem -j 
examination. There was very slight congestion of the | 
cerebral substance, but no engorgement of the sinuses. M 
The lungs were inflated, and quite healthy. The heart -T 
was firmly contracted and healthy : the abdominal 
organs were all healthy, except the kidneys, which 
were pale and rather large ; but I was surprised, on 
microscopical examination, to discover that they pre- 
sented no evidence of degeneration nor of disease of 
vessel or tubule, sufficient to account for the albumin- 
uria and urtemia on the ground of mechanical ob- 
struction commencing in their structure. 



I was called in the summer of 1853 to see two chil- | 
dren, a boy and a girl, who were taken with convul- • 
sions on going to bed. The one was seven, the other 
eight years old. 1 found that they had been near to 
Kew in their play, one of them having told this t9 
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their mother before becoming seriously ill. Both 
children were now insensible and violently con- 
vulsed ; their skins were slightly discoloured to a 
light copper hue all over the surface. The pupils were 
fixed and dilated. Scarlet fever was present at this 
time in the neighbourhood ; and my mind waa 
perplexed with the doubt whether these children 
were suifering from iirpemia, or from some poison 
taken by the mouth. After a little time I observed 
that in one child there was, with the convulsions, a 
distinct attempt at vomiting. I at once acted on the 
suggestion supplied, gave a dose of sulphate of zinc, 
tickled the fauces, and produced in this child free 
emesis ; there were brought up portions of leaves 
of some plant and small seeds. I turned to the other 
child, and treated it in the same way with similar 
results. After the vomiting both children rallied, 
and next day were well. They recorded plainly 
enough the cause of their symptoms ; they had 
gathered and eaten the leaves and fruit of the atropa 
belladonna. I went with them to the place where 
they had gathered the poison, and saw the plant 
from which they had eaten. 

This case is not irrelevant to the present essay. 
It indicates the analogy which exists between the 
symptoms of scarlatinal ursemia and those of poi- 
soning by belladonna, and the possible mistake that 
may be made in the diagnosis. 

I have yet a record of another case where an aged 
man, suffering from albuminuria, was subjected fre- 
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quently to attacks of diarrha'a, attacks which wer«jl 

in truth, compensatory in their natural intentions. ' 
During one of these diarrhceal periods, he had a few J 
repeated doses of grey powder combined with Dover'l 
powder, with the effect of intense and rapid saliva<*l 
tion. He recovered from this condition slowly., 
Twelve months later, having been exposed to wet ,1 
in superintending the repairs of some house pro- 
perties, he took what he considered to be a cold, and 
suffered again from copious diarrhoea. Once more 
the grey powder and Dover's powder were adminis- 
tered, this time on the prescription of a physician, 
who, having no cognisance of the condition of the 
patient's urine, treated him simply for diarrhoea. Once 
more, but with greater rapidity, the mercurial pty- 
alism was developed, attended with profound coma^ 
and frequent convulsive attacks. On the third even** ' 
ing of the illness of this gentleman, I saw him with 
his own medical adviser, and passed the night in 
attendance. The symptoms were unmistakable and 
most severe; the body was generally warm, and at 
times hot; the coma was profound and the breathing 
heavy ; the pupils were slightly dilated, and fixed. 
The effects of the mercury were such that the gums 
were enlarged throughout the whole of their surface, 
the lips were swollen, the teeth were loose, and 
saliva was constantly exuding from the mouth. 
About every two hours, the scene of deep repose wfuia 
changed by the occurrence of a violent convulsivaJ 
paroxysm. The convulsion commenced in the mus- 
cles of the face, then extended to those of the necid 
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ink, and at last to the limbs. I should com- 
pare the attack rather to a shaking of the whole body 
than to an epileptiform seizure ; for in epilepsy some 
one part of the body is usually fixed, while the limbs 
are cast about; but here body and limbs together 
were ruthlessly disturbed as by a general and evenly 
disposed shock, in which not a single muscle escaped. 
The attacks lasted about fifteen minutes and then sub- 
sided; the coma, which had never relaxed, remaining 
again sole lord of the evil. The pulse was full and 
slow — even during the paroxysm this did not vary: 
the respiration was slow and deep, but the vesicular 
murmur was clear. The bowels were at this time 
constipated, the mercurial opiate having done its 
astringent mission only too well At times a little 
urine was passed in a semi-voluntary manner, and on 
examination was found to be so charged with albumen, 
that it formed a coagulum shaped to the iron spoon 
in which it was heated. When a firm grasp was 
made over the loins, the patient shrank as though 
this part were tender to the touch, but elsewhere no 
expression of pain was elicited by pressure. The 
symptoms being urgent and apparently hopeless, I 
advised with my medical colleague the free abstrac- 
tion of blood. This agreed to, we cupped freely over 
the loins ; and, the coma remaining, we next removed 
twelve ounces of blood from a vein in the arm. It is 
the fact that, while this blood was flowing, the 
patient for the first time in seventy hours became 
sensible, sat propped up by pillows, recognised all 
his friends, remained conscious after tlio venesection 
l2 
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for several hours, took some beef-tea, and aiTanged 
certain business matters which had been pending for 
his decision. Early on the fourth morning, the 
friends of the patient called in a third opinion, that of 
an eminent physician since deceased. It was unhappy 
that, when he came, while he agreed with me as to 
the pathology, he and my other colleague differed 
from me in respect to treatment. I insisted on fol- 
lowing up the venesection by a gentle series of saline 
purgatives, containing small doses of colchicum; being 
guided in this suggestion by the belief that the ori- 
ginal diarrhceal flux was an eliminative act, and 
ought to be reinduced. My friends thought other- 
wise ; and, as the difference between us was very wide, 
and I was in a minority and the junior of the consult- 
ants, I thought it best, as it was my duty, to retire in 
an amicable way from a case, in the management of 
which I could not conscientiously take part on a 
common understanding. On the evening of the day 
in question, the patient relapsed into the comatose 
condition, and on the following morning died in one 
of the convulsive paroxysms. It is possible that the 
same result would have occurred under any circum- 
stances, for an active purge might, as my colleagues 
thought, have induced a fatal diarrhcea; but, taking 
all in all, I have always regretted that that risk was 
not accepted, and that an effort was not made to re- 
lieve steadily the congested imperfectly acting kidneys 
by exciting a demand on another emunctory surface. 



I have thus adduced eight cases; in six of which 
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there was positive ursemia ; in two, simulated uraemia 
from the effects of a narcotic poison. The urBemic 
patients were of widely different characters, presenting 
gradations from infancy to old age. In the three 
youngest examples, the disorder was a result of scar- 
latina ; but in one of these the original disease had 
long passed away, while in the remaining two it had 
scarcely laid its hand on its victims. In the woman 
of middle life, the uremic state was the direct result 
of alcoholic intemperance, syphilis, and perhaps mer- 
cury — trinity of disease-makers. Of the two men 
advanced in life, both suffered, previously to the final 
attack, with manifestations of intestinal derangement; 
and one was twice salivated by doses of mercury, 
which even to children are considered as innocuous. 
All the six cases ended fatally, the fatal symptoms 
being closely identical. In each example the coma- 
tose symptoms, from their first appearance to their 
termination in death, were included in a period of 
time, the extreme duration of which was eighty-three 
hours. In four of the cases the fatal illness was with 
the first attack, and in two with the second. In these 
last two cases, recovery from previous seizures had oc- 
curred; in one apparently under the direct infiuence 
of treatment, in the other spontaneously, and in 
spite of mercurial ptyalism. The cases thus 
selected from many others, afford illustrations 
the typical forms of urtemia. 
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DIAGNOSIS OF URiEMIA, ABSOLDTE AND DlrFERESTIAri,^ 

The symptoms of ursemia are so closely allied 
those presented in other forms of disease, that it 
would lead me into an almost impossible task to at- 
tempt a differential diagnosis applicable to eveiy 
case. I shall therefore endeavour first to establish, 
as near as can be, an absolute diagnosis. Such differ- 
ences as may exist between uraemia and certain other 
allied diseases may then be noticed with rapidity, 
and with a certain degree of precision. 

Absolute Diagnosis. I should include in the follow- 
ing symptoms the nearest verbal description of simple 
urffimia. 

There are almost invariably some premonitory 
signs. These consist of sleepfntness — an irresistible 
desire to sleep at almost any time and place. With 
this there may be paralysis of sensation in extreme 
parts, as in the hands, lips, or feet. In one case with 
which I was acquainted, this sign frequently occurred 
long before the decided and final attack ; the patient 
said he felt as if he were treading on wool, and his 
feet seemed to give way, although he could stand on 
them steadily and use them as well as ever, when he 
made an effort to that effect. Or, again, there is a 
confusion of the mind, transitory in its character, and , 
conveying the impression that objects near at hand 
on which the sight is fixed are receding or dissolving. 
There is no vertigo, and no oppression with this pecu- 
liarity, but a feebleness and listlessness. There may 
also be vomiting, sometimes veiy severe ; and in one 
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example I knew the ejected matter to be charged with 
blood, the hsematemesis occurring at least twice as 
a premonitory sign. There may be occasional relaxa- 
tion of the bowels, which relaxation gives relief and 
renders the mind clearer for a time, if it be not too 
profuse and too continuous. Lastly, there is very 
commonly a peculiar fcctid condition of the breath, 
a sickening odour more like that caused by sulphide 
of ammonium than aught else. The breath in this 
condition yields ammonia largely. 

Persons affected with a tendency to nraemia suffer 
exceedingly from cold; they feel the influence of 
a fall in the thermometer acutely, and the symptoms 
of the urajmic coma have often their date from such 
a declination of temperature. The action of cold in 
this case is evidently upon the skin and pulmonary 
membrane primarily, and by reflection on the kid- 
neys, leading to congestion and obstruction. Again, 
these sufferers, more than others, feel the effects of a 
hearty meal, especially if that consist largely of 
nitrogenous foods. I believe that in many cases the 
80-called apoplexy occurring after a meal, and re- 
maining for many hours before ending either in 
death or recovery, is ursemic in character. 

Patients disposed to urtemia are further dange- 
rously susceptible to the action of certain medicines. 
The smallest mercurial dose seems sufficient in them 
to shut off the renal secretion and excite the acute 
urfemic paroxysm. Mercury, however, is not the 
only drug productive of this evil. I have seen, with 
exception of the ptyalism, exactly the same effects 
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follow the admiuistration of an ordinavy dose of 
opium. I cannot conceal my belief, indeed, that in 
many cases where opium has seemed to destroy life 
when given in very small doses, the " idiosyncrasy" 
assumed to have been present has consisted in a con- 
dition of kidney, during the existence of which urae- 
mia in its acute form might have stood prognosti- 
cated, liad the earlier symptoms been known. 

The acute symptoms of urgemia come on either 
with coma or convulsion, or both combined. They 
are usually sudden in their intensity, and are pre- 
ceded by suppression of urine, or by constipation, or by 
a chill by which the eliminating function of the skin is 
suppressed. There is often active convulsion ; but I 
have seen death occur from uraemia without much 
convulsive movement. Nay, I have seen an animal 
die from artificial uraemia without active convulsion, 
though this is an exception. There occasionally will 
be squinting in the course of the aoute paroxysm, but 
this is not the rule. The state of the pupil varies ; 
but it usually is largely dilated, and is insensible to 
light, and fixed ; the countenance is dusky ; the skin 
is unimpressionable and cool, with short exacerbations 
of heat. 

If the coma be profound, the pulse is slow and in- 
termittent, or irregular in periods. When I say that 
the pulse is irregular in periods, I mean that, counted 
over two spaces of time of equal duration, it shows a 
difference in those two periods. We find the pulse 
during one minute at 60 ; we wait a minute and take 
it again, and although the relation of beat to beat 
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seems the same, we find that in the course of the 
second observation five, ten, or even fifteen pulsa- 
tions have been gained or lost. This form of irregu- 
larity of pulse is not peculiar to utEemia, but is 
common in it, and is inevitably a bad sign. Traced 
to its cause, it is found to depend on a corresponding 
irregularity of the respiration, for in nearly all forma 
of slow narcotic poisoning the heart is obedient to 
the respiration. The respiration is, from the be- 
ginning to the end, irregular and imperfect ; there 
is not dyspncca, but uncertainty ; no obstruction to 
air, but a destroyed balance in the respiratory move- 
ments. 

Much has been argued as to the condition of the 
expired air in uraemia; Frerichs has stated that the 
breath is largely animoniacal in this state. Other 
observers have denied the position. In fact, both are 
right and both are wrong. The true position is 
simple. In all persons there is an exhalation of am- 
monia by the breath, varying in amount. In ursemic 
persons, in their ordinary health, there is, I believe, 
always an excess of ammonia in the breath ; for in 
them the lungs are supplementing the kidneys. If, 
then, in any case there be sudden suppression of the 
excretory power of the kidneys, there maybe an excess 
of ammonia in the breath. I have unmistakably 
seen examples where this excess was clearly mani- 
fested — so clearly that the exhaled vapour gave dis- 
tinct fumes to the hydrochloric acid rod, and even 
changed the colour of reddened litmus. On the other 
hand, there are cases where the very cause of the 
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development of the acute symptoms lies in the fact 
that the compensating elimiiiative function of the 
lungs has become suppressed : in such state there will 
be no ammonia found in the breath ; it would be a 
saving clause if the alkali were there. 

I have but one word more to say respecting the 
absolute diagnosis. It relates to the degree of con- 
sciousness manifested by uremic patients in the ex- 
treme state. 

There are periods when the coma is so profound 
that nothing arouses the suiferer. There are, again, 
other times when he arouses of himself, or is quite 
capable of being aroused, and of speaking or attempt- 
ing to speak, and of sitting up, and of swallowing 
foods or medicine, and of acting altogether with a 
considerable amount of intelligence. 

The symptoms above described, taken in all their 
entirety, are sufficient to give a correct picture of 
urreraic disease. But it is worthy of remark that 
there arc special symptoms in different cases which, 
without removing the idea of the general fact that 
the arrest of the function of the kidneys is the cause 
of the symptoms altogether, suggest forcibly either 
that the poison is different in certain instances, or that, 
being the same in all, it acts variously in different per- 
sons, by difference of dose, or by peculiarity of effect 
on the individual organism. Thus in one case the pupil 
may be dilated, in another natural in size; in one 
patient there shall be active convulsions, in another 
no convulsion whatever ; in one there shall be 
marked derangement of the bowels, in another no 
intestinal irritation shall be presented; in one there 
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shall be vomiting as an early symptom, in the next 
no indication of such an effect. These distinctions, 
all of import, are nevertheless secondary ; since, in 
every case, they are included in two common symp- 
toms — excretion of albuminous urine, and coma. 

Differential Diagnosis. Ura'mia simulates in some 
particulars so many of the diseases in which coma 
is the leading symptom, that an attempt to enter into 
the distinctions that mark it off from every analogous 
disorder would be interminable. In some instances, 
too, the task would be an exceedingly difficult one, 
unless considerations relating to the previous exist- 
ence of albuminuria were admitted into the argu- 
ment Thus, for example, the diagnosis between 
ura?mic poisoning and belladonna poisoning is so 
difficult, that, in a case where the history of the 
patient was unknown until the occurrence of coma, I 
for one, after having witnessed both classes of toxsemic 
disease, would scarcely be able to note a trustwor- 
thy sign on which to build a decided opinion. It 
is obvious, in fact, that the poisons producing the two 
classes of symptoms are well nigh identical in regard 
to their effects. Here, therefore, we must rest on 
the course which the symptoms take, and on such 
occuiTences as the vomiting of suspicious matters, for 
a guide to diagnosis, rather than on any particular or 
exclusive symptom. 

From epilepsy, uremia is distinguished by the 
tendency to diavrhcea, and, above all, by the suppres- 
sion of urine. Distinctions may also be drawn at 
tlie time of the acute paroxysm; for the convulsion of 
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uraemia is not of the same tonic character as in epi- 
lepsy ; the asphyxia is not so marked, and the coma 
is more prolonged. 

At one time in the history of medicine, ursemia 
constituted one of the varieties of coma called gene- 
rically "apoplexy." The unlearned as yet call urfe- 
mia apoplexy. From true cerebral apoplexy, how- ■ 
ever, ureemia is distinguishable by the facts that the 
skin is less hot, the stertor less marked, the blowing 
expiration less frequent, the convulsion more de- 
fined, determinate, and paroxysmal, and the suppres- 
sion of urine more certain. 

From poisoning by opium, ureemia is to be distin- 
guished by the following particulars. In ureemia, 
the pupils are generally dilated ; the patient may 
become quite sensible during the acute attack, and 
then profoundly relapse; the bowels are often free; 
the urine is scanty or absent ; the breathing is free 
from stertor; and the convulsions are active. In 
opium poisoning the pupil is contracted ; the patient 
remains unconscious, or, recovering his consciousness, 
remains conscious ; the breathing is stertorous ; the 
urine free ; and the muscles paralytic rather than 
convulsed. 

In fine, in establishing, in a doubtful case, a diffe- 
rential diagnosis between urcemic intoxication and 
its analogues, we must depend most on the previous 
history of the patient, and on a correct recollection 
of the absolute symptoms by which ursemia is mani- 
fested. The careful practitioner will then rarely 
be misled. If, however, a preceding history cannot 
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be gleaned, if the symptoms be obscure, and if urine 
be not passed by the patient, it is an excellent point 
of practice to draw off by a catheter the urine that 
may be contained in the bladder, and test for albu- 
men. 

The presence of ammonia in the breath,looked on by 
many as a definitive indication of ursEmia, is not, ac- 
cording to my mind, of any peculiar diagnostic value ; 
inasmuch as ammonia is presented in the breath in 
the natural condition, and is expired in excess in 
many other diseased states than urtemia : thus, in 
the coma of typhus and of typhoid fevers, an 
excessive ammoniacal exhalation from the breath is a 
common symptom. Further, there are examples of 
acute uraemia where the ammoniacal exhalation, 
common to the patient antecedently to the attack, is 
suspended during the comatose state. Without 
going so far, therefore, as to say that the presence of 
ammonia in excess in the breath is not to be taken 
with other indications as a corroborative sign of urse- 
mia, I should not let it rank as a positive symptom 
for differential purposes. 



COMPLICATIONS OF UREMIA. 

I have tried, so far, to give the diagnostic history of 
uraemia in its simple form ; but it happens often that 
there are certain complications which present symp- 
toms delusive in cliaracter, and calculated greatly to 
deceive him who has not his eye on the unities of dis- 
eased action. These complications consist generally of 
inflammatory or pseudo inflammatory outbreaks, ac- 
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companied by pain if the patient be at all anxious, 
perhaps byewelting, certainly by effusion. These in- 
flammatory outbursts may occur anywhere, as if in 
fact by accident; in the peritoneum, iu the pleura, in 
the tissue of the lungs, in the bronchial mucous tract, 
in the alimentary mucous tract, in the encephalon. 
They may vary in character; they may be acute in 
acute urtemia, or in chronic uraemia subacute and 
very gradual in progression. They may prove even- 
tually the immediate cause of death. The day will 
come when all these forms of inflammatory lesion 
will be classified under one head, as derived from the 
primary uriemic diathesis. But to mention these in- 
flammatory complications, to notice their symptomatic 
connection with the ursemic state, is sufficient for 
this moment. I shall treat in a subsequent section on 
their production. 

PATHOLOGY OF DEJEMIA. 

In all cases of uraimic intoxication, whether pre- 
ceded by chronic renal disease, or occurring suddenly 
during an acute inflammatory attack, or induced in 
an animal by removal of the kidney, the blood assumes 
various physical and chemical peculiarities, essentially 
characteristic of alkaline or alkaloidal toxtemia. In 
the first stages of the urfemic attack, the blood truly 
may assume the inflammatory cast; i, e. it may be 
buffed and cupped. I saw this markedly in one in- 
stance where urajraic coma came on in a harvest- 
labourer, who, after a night's exposure to a damp cold 
air, was seized witli inflammatory dropsy, followed 
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quickly by uremic coma ; and I saw the same in a 
case of scarlet fever. But this inflammatory condi- 
tion soon subsides, even if it occur ; and the blood 
then undergoes what might very correctly be termed 
alkaline decomposition. The tendency of this blood 
is to remain fluid after it is removed from the body, 
or, if it separate at all, to separate into loose shreddy 
masses of fibrine. If to the fluid blood milk of lime 
or baryta be added, there is rapid coagulation with 
evolution of ammonia. The corpuscles of urEcmic 
blood undergo also great modifications. They are 
crenate at the edge, they take an oval form, show 
little tendency to coalesce, and are reduced in num- 
ber. This diminution of red corpuscles, first ob- 
served by Christison, I have been able to confirm in 
two cases on the human subject, and in an experi- 
mental case on an inferior animal. I have noticed the 
same diminution of corpuscles after poisoning by bel- 
ladonna. 

There is also an excess of serum in proportion to 
the solid constituents in urfemic blood; and often a 
low specific of the serum, owing to a deficiency of 
albumen. The fibrine in the later stages seems to 
become decreased ; but whether this decrease is 
absolute or relative I am unable to say. Certain it 
is that uremic blood, in which the fibrine is appa- 
rently so far absent that spontaneous coagulation is 
impossible, will coagulate readily enough on the 
addition of milk of lime, baryta, or a weak solution 
of potassa cautiously added. It is possible, therefore, 
that the fibrine is not actually deficient, but is held 
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in solution by the presence of an alkaline body, 
which is liberated as an ammonia on the addition of 
a displacing agent. 

In a case recorded by F. Simon, the sernm exhi- 
bited a remarkable milk-white turbidity. This colour, 
which was not caused by fat in a state of suspension, 
■was found to depend on the presence of numerous 
minute solid granules, which on collection and in- 
quiry were found to be insoluble in alcohol and ether, 
but soluble in dilute acetic acid, from which they 
were separable by ferrocyanide of potassium. Hence 
Simon concluded that they were particles of fibrine. 
The same experimentalist found hffimatoglobulin 
more abundant in the hsematin in cases of nrffimia, 
than in ordinary cases. It varied from 8 to 9.5 per 
cent. 

The amount of urea in the blood is increased. 
This fact, asserted by Christison, Simon, and all the 
earlier writers, but disputed by other succeeding 
authors, is now satisfactorily proved. The experi- 
ments of Hammond on the increase of urea in dogs, 
after extirpation of the kidneys, remove all doubt. 
In one of his carefully conducted inquiries, 100 
grammes of blood removed from the jugular vein 
before extirpation of the kidneys yielded 0.026 
gramme of urea : whereas, twenty-four hours after 
extirpation, 100 grammes of blood from the same 
vein yielded 0.083 gramme of urea. 

From these peculiarities of blood, we may pass to 
the pathology of other structures. Effusions are com- 
mon during urtemia : they must be so, for, in condi- 



I 



UREMIC COMA. 



161 



tions where the functions of the kidney are suppressed, 
and albumen is an excrete, not only is there accumula- 
tion of water in the tissues, but there is decreased spe- 
cific gravity of blood, which, in proportion as it exists, 
induces exudation by incapacitating that fluid from 
eliminating its water. This result of ursemia — exuda- 
tion — occurs in divers parts of the organism ; in the 
cellular tissue, in the serous cavities, in the bronchial 
mucous tract, in the ventricles of the brain. "With 
the mere serum thrown out, pseudo-plastic material 
is sometimes admixed ; and, after death from ur^emic 
coma, these exudative products may constitute a 
marked feature in the morbid representations. They 
are to be looked upon as sequences ; and, although 
they may materially have influenced the course of a 
case, their secondary character should invariably be 
recognised by the philosophical student. 

Whether etfusion exist or not in uraemia, there is 
always more or less of congestion of the vascular 
organs. In the earlier stages this frequently leads to 
diseased states of special organs, inflammatory in 
appearance. In later stages the congestion becomes 
universal ; for, as we shall see by and by, in compar- 
ing the mode of death in ureemia with asphyxia, that 
while the congestion commencing at the kidney is for 
a time partial only, extending to the lungs it is re- 
flected through the whole of the soft tissues. Hence, 
after death from ursemic coma, we almost invariably 
find congestive enlargement of the liver and spleen, 
intense congestion of the lungs, with distension of the 
sinuses of the cerebral membranes, and congestion of 
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the minute vessels of the brain itself. For this same 
reason the muscles are often dark and filled with 
blood, and the inner surface of the arterial system is 
deeply stained. 

It is worthy, too, of special remembrance, that the 
congestive condition above described may extend to 
the alimentary mucous surface in any part of its 
tract. 

This fact, of which I have given one itlustration 
(vide pp. 134-5), is important, inasmuch as the conges- 
tion of the alimentary tube is usually followed by ex- 
udation of serous fluid containing urea. Mixing now 
with the secretions natural to the canal, the urea is 
transformed partially or altogether into carbonate of 
ammonia, which acting in turn as an irritant, pro- 
duces, when present in excess, distinct gastro-ente- 
rite with diarrhcea and vomiting as symptoms, and 
an inflamed mucous membrane as the visible morbid 
upshot. Thus in the train of acute uiEemia we may 
have all the results of an irritant poison. We may 
have gastro-intestinal inflammation, or peritoneal 
effusion, or both combined. We may have conges- 
tion of lung, pleural exudation ; cerebral congestion, 
ventricular effusion ; deep staining of the endocardial 
membrane, and equally dark staining of muscular 
fibre. We may, I say, have all these obvious lesions, 
or we may have none of them ; for if, on the one 
hand, the suppression of the kidney be immediate and 
perfect, death may take place purely from a rapid 
disorganisation of the blood, owing to accumulation 
of water with the urea ; or if the arrest of the renal 
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secretion be slow, so that time is given for the ex- 
udation of serum containing urea, the decomposition 
of the urea is the result, and of that decomposition 
all the lesions which have been pointed out are 
necessary sequelae. 

It would lead me into a subject foreign somewhat 
to this essay, to discuss at any length the morbid con- 
ditions of the kidney with which uremia is related- 
Some authors have endeavoured to connect ursemia 
with special lesions of the kidney. My own expe- 
rience is to the effect, that uraemia may succeed on 
any acute or chronic obstruction in the renal organs. 
After scarlet fever, in addition to the congestion, the 
condition met with, perhaps in all cases, is exudation 
into the tubules and epithelial desquamation. In 
other cases, atrophy is the morbid representation ; 
in a third and more numerous class, enlargement 
with granular, fatty, or waxy degeneration. In 
a fourth modification (of which the case of the boy 
J. S., whose history is given at pp. 142-4, is a type), 
the kidney may present no sufficient lesion to ac- 
count for the symptoms and their consequences. In 
these examples it is probable that there is some 
latent and undiscovered lesion of the nervous centres 
or of the renal nerves, by which lesion the secreting 
power of the kidney is reduced or estranged ; for we 
know that all the effects of uraemia are producible by 
simple division of the renal nerves. 

The pathology of the urine varies with the state of 
the uraemic patient. There may be periods when 
persons who are the subject of renal obstructive dis- 
M 2 




f64 CLINrCAL ESSAYS. 

ease have their urine free of abnormal constituents, 
but during urtemic coma, on which only this essay 
treats, there is invariably a large presence of albu- 
men. In this respect, both in acute and chronic.* 
cases the rule is the same ; but In other reepectflfl 
there may be distinctions, not only between one 
case and another, but in the same case at different 
periods. For example, in acute cases, such as those 
which occur early in scarlatina, the urine is albami- 
nouR, although to external appearance it is pyrexial, 
i. e. high coloured, small in quantity, and charged 
with red sediment ; from ignoring this circumstance 
of pyrexial albuminous urine, scarlatinal urtemia is 
often overlooked until it is represented by deep and 1 
unmistakable coma. 

With the presence of albumen in the urine in these j 
stages, there may be a decreased amount of urea ; ' 
but this is not an absolute rule, for occasionally the 
urea is temporarily increased. There is a deficiency 
of chlorides; and, sometimes in addition to the foreign 
element albumen, there are blood itself, fibrine, casts 
of tubes, and mucus. As the disease advances, the 
albumen increases in quantity and the urea is de- 
creased, but without any absolute relationship in 
respect to the proportion of either substance. 

In cases where there has been long standing kid- 
ney-disease, with ursemic coma supervening, the 
quantity of urine is usually scanty ; the appearance 
of the fluid closely resembles thin beef-tea, or thin 
white of egg emulsion ; the reaction is neutral or , 
very feebly acid ; the amount of urea and uric acid j 
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18 decreased ; the chlorides are decreased ; and as un- 
natural constituents theie are albumen, casts of 
tubes, epithelial cells, and mucus. These conditions 
of the renal secretion are those common during the 
absence of pyrexial disturbance dependent on local 
inflammatory lesions. In pyrexia! states the urine 
may become highly coloured, and may even give an 
abundant proportion of urea.* 

CAUSE AND CADSATION OF UR^EMIC COMA. 

We know as a primary fact that uremic coma is 
the result of arrested secretion of urine. 

The proposition is proved by the direct experiment 
performed on inferior animals, of arresting the uri- 
nary secretion, either by removal of the kidneys, by 
ligature of the renal vessels, or by division of the 
renal nerves. When any one of these experiments is 
carefully conducted, the symptoms and pathology of 
ursemia are produced with as much accuracy of detail 
as can be desired. 

The symptoms caused by suppression of the func- 
tion of the kidney (I speak from my own experi- 
mental observation conducted on dogs) vary some- 
what according to the degree of the operation. If 
both kidneys be removed from action, uraemia is an 
inevitable fact. If one kidney only be suppressed in 
function, ureemia in the majority of cases is again the 
fact ; but occasionally there is this exception, that the 
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For the uoat perfect hiaCorf extant on the condition of the urine 
ute and chronic uremia, I rcfut the roiwior to Dr. Pnrkes's work On 
the Urine, chap, v, pp. 378-394. 



166 



CLINICAL ESSAYS. 



animal recovers without the occurrence of any serious 
mischief. Granting the accession of ursemic symp- 
toms after either operation, they are not usually 
presented for ten or twelve hours. The first symp- 
tom then observed is a rigor, which subsiding 
leaves the subject sleepy and motionless. For some 
time, however, he may be roused without much diffi- 
culty ; but on the occasion of all such attempts he ia, 
as a general rule, disposed to vomit. He will refuse 
food, but will often partake freely of water. Dogs 
in this state never express anger nor sign of acute 
pain. At intervals there are paroxysms of convul- 
sion, but very subdued in kind, and apparently occur- 
ring during periods of oblivion. After the develop- 
ment of the first rigors, the temperature of the body 
rises ; I have seen the thermometer in the mouth rise, 
for example, six degrees beyond that at which it 
stood before the operation. The respiration, so soon 
as the somnolency is established, becomes markedly 
irregular ; it will vary ten or even twenty in num- 
ber per minute; at the same time, it rarely ex- 
ceeds fifty inspirations and expirations per minute. 
Corresponding with this irregularity of respiration, 
the action of the heart is equally unbalanced. There 
may be a variation of so many as twenty and from 
that to thirty beats per minute ; and here too, as iu i 
the human subject, this peculiarity may be marked, 
that the irregularity shall extend over a long space, 
and so observed shall become very obvious, while J 
per beat it shall not stand out at all distinctly. If i 
these symptoms have been induced by the removal of ■ 
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but one kidney, the probabilities are, that once or 
twice in the first eighteen hours after the operation 
a small quantity of urine will be passed. On exami- 
nation the fluid will be found albuminous, and per- 
haps containing blood or fibrine. 

The symptoms thus detailed usually continue for 
twenty-four or thirty hours without any striking 
modification. At last the gap in the respirations be- 
comes more distinct, an interval of even ten seconds 
intervening between two inspirations, followed by a 
series of rapid expirations. At this stage the pulse 
will cease to beat altogether during the intermission 
of the respiration ; but as the hurried breathing is 
remanifestcd, the action of the heart will follow, and 
be so quick as scarcely to admit of being counted. The 
temperature of the body, previously raised, now be- 
gins to fall ; convulsive actions give way to an entire 
passivity and prostration of muscle. The coma con- 
tinues, and at last death takes place as from universal 
muscular paralysis. The heart seems to me to die first. 

After death, post mortem rigidity is fully developed. 
The blood in both systems is usually dark, and is 
often either fluid or in a soft jelly-like condition ; it 
coagulates slowly if found fluid, or may not coagulate 
at all. There is great vascular congestion of the 
lungs, the abdominal viscera, and the brain; and 
sometimes there are eff"usions of serum into the serous 
cavities, in which efi'usions urea may be found. The 
muscles are dark ; and the endocardial surface may 
be stained deeply. The alimentary tract may also 
show signs of redness and congestion. 
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Thus between uraemia as it occura from disease^ 
and as it is induced by the synthetic process, there is 
identity both as regards symptoms and pathology. 
The proposition founded on this identity accepted, 
we have next to ask — What is there in normal urine, 
(for we may take the urine as normal) capable of pro- 
ducing the toxsemic symptoms of urtemia? 

Setting aside hypotheses which have been invented 
merely as verbal trophies, there are certain specula- 
tions which demand our careful attention. Let us 
note them. 

The earliest accepted view is that which attributes 
the symptoms of uraemia to retained urea, which in 
fact accepts urea, or, in more correct words, cyanate 
of ammonia, as a narcotic poison. This view has 
been by some eminent authorities set aside, to be re- 
cently revived and most ably advocated by a distin- 
guished American physiologist, Dr. Hammond. 

Another hypothesis is one put forward by the 
justly eminent Frerichs. He argues that the re- 
tained urea, undergoing decomposition in the body, 
is converted into carbonate of ammonia. The carbo- 
nate of ammonia thus produced is, according to 
Frerichs, the toxic agent. 

There have been at various times certain other 
hypotheses put forward, which have more or less 
ignored urea as a producing cause, either in a direct 
or indirect sense, and in substitution for it have sug- 
gested as the poisonous agent other constituents of the 
urine ; as the water in excess in the blood, or the con- 
stituents of the urine altogether. Into all these later 
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hypotheses a certain vagueness enters, which throws 
us back at once on the first and fundamental proposi- 
tion, and leaves us with that alone in our possession 
as a fact. 

Men who know nothing of the immense difficulties 
of conducting physiological researches may, I am 
aware, be ready with their criticisms ; and may twit 
their more inquisitive and laborious compeers on their 
failures in satisfactorily settling a question on the 
surface of it so simple. But, in truth, in actual prac- 
tice the question is one of immense difficulty, requir- 
ing for its solution not only actual experiment, but 
experiment so devised as to give, on the one hand, 
direct affirmative or negative replies, and on the other 
hand to be so far free of side influences, that the facts 
which are either affirmatively or negatively given 
shall not admit afterwards of interpretation by any 
new reading of their cause. 

Let US, in considering this question, divest our 
minds for the moment of all thoughts respecting the 
immense interests which attach to its solution ; let us 
throw aside every prejudice or weight of past learn- 
ing that may so easily beset us ; let us make no am- 
bitious strain towards divining the riddle ; let us use 
no oracular obscurities, chemical or physical ; let us 
ask the aid of bare common sense, rest on it alone, 
and, at the risk of being considered puerile, question 
nature with the simplicity of a child. 

We know now with tolerable accuracy the compo- 
sition of the urine; and we can prove therefore that 
a certain fluid, the constituents of which we can 
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analytically read off, is capable of producing the spe- 
ci6c symptoms of uifemia. We turn naturally from 
this knowledge to an examination of the constituent 
parts of the urine, and ask, respecting each of them, 
one after the other, can this be the poison t We dis- 
card several at once, from a comprehension of the fact 
that the symptoms they produce when present in 
excess in the body are not of a character analogous to 
the symptoms of ursemia : by this principle we exclude, 
with safety, uric, hippuric, and phosphoric acids; the 
chloride of sodium ; the sulphates of potassa and soda ; 
the lime and magnesian phosphates ; and the iron. We 
have, again, the cells of epithelium and mucus derived 
from the bladder and mucous tract, which to a certain 
amount are present in every specimen of urine. We 
may exclude these organic products as the cause of 
urs-mia ; for, although it has been stated that urine 
containing them is poisonous on injection into the 
veins of healthy animals, while urine from which they 
have been freed by filtration is not poisonous on such 
injection, it has never been shown that the symptoms 
produced by the injection of unfiltered urine are those 
of urfemia. Further, it is obvious that in urBemia 
arising from obstruction in the renal vessels, or from 
any other cause by which the secretion of urine 
is prevented at the source of the secretion, the epi- 
thelial cells and mucus derived from the conveying 
mucous channels beneath the source, cannot for a 
moment be considered as the cause of the symptoms. 
Thus by the exclusion process we are driven at 
last to these constituent parts of the urine, the toater^ 
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the urea, the creatine and the creatinine. Are they 
by retention the cause of uraemic coma % 

There can be no doubt that water in excess in the 
blood produces symptoms similar to those presented 
in some forms of urromia. Some years ago I demon- 
strated this fact by producing in animals artificial 
dropsy. The facts elicited by these inquiries will be 
found in my essay on the Coagulation of the Blood; 
but the summary of them may be briefly stated as 
strictly in place here. 

When an amount of fluid, equal to a fifth part of 
the weight of an animal (dogs were used exclusively 
in my experiments) is injected into the peritoneal 
cavity, death is the result. Very shortly after such 
injection the animal becomes drowsy, and eventually 
quite comatose ; the coma advancing in proportion as 
the fluid is absorbed into the blood. The animal 
may now and then, at long intervals, get up and 
attempt to walk with a drowsy tottering gait, but 
quickly reclines again and sleeps on. The ordinary 
period of death is from ten to twelve hours after the 
operation ; the death is so quiet that it seems like a 
continuation of sleep. 

If the amount of water injected be less in weight 
than a fifth of the body of the animal, the symptoms 
induced are identical in character with those already 
described, but the animal gradually recovers from his 
somnolency ; he remains feeble for a few days, re- 
fuses food and drink, passes large quantities of urine, 
presents loud aneemic bruit in the neck, staggers in 
his walk, and is very cold over the whole of the sur- 
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face of the body. The first indication of convales- 
cence is a desire for food. At least three days elapee 
before the animal begins to run about healthily ; but 
when recovery is set up it proceeds rapidly, and no 
ill effects seem to follow. 

Such are the general symptoms of an excess of 
water in the blood; but there are other special modi- 
fications in the blood itself possessing great interest. 
If blood be drawn while the animal is suffering from 
the effects of the injection, that fluid is found thin, of 
red colour, and very feebly coagulable. In extreme 
cases the property of coagulation is lost altogether ; 
and if it be attempted to extract fibrine by agita- 
tion of the blood, the experiment fails. Even the 
coagulation of the albumen by heat is feebly pre- 
sented. The blood consequently flows with great ease 
from a wound ; and the antemic bEemorrhagic diathesis 
is set up. The red corpuscles are much changed; 
they are greatly enlarged, and assume an oval form. 
As recovery occurs, these abnormal conditions gradu- 
ally pass away ; hut for many weeks the corpuscles 
retain their diseased outline and character. In 
a case of extreme auiemia in the human subject, my 
friend and colleague, Dr. Leared, observed the same 
modifications in the blood-corpuscles that I have 
described as occurring in the dog after the produc- 
tion of artificial anaemia and dropsy. 

If the symptoms thus induced by the introduction 
of water into a healthy organism, be compared with 
those observed in acute ursemia, a certain analogy at 
once strikes the mind; i. e., there are the same de- 
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cided prostration and coma. But here the analogy 
ceases. There is no period during which the heat 
of the body is increased; there are no convulsions; 
there is no dilatation of the pupil ; there is no vomit- 
ing ; there is no stertor in the breathing ; and lastly, 
there is none of that irregulaiity of the respiration 
and circulation which so peculiarly distinguishes 
ursemic intoxication. 

On the other hand, there is one symptom which is 
exhibited after the injection of water into the organ- 
ism which is not present in urEemia, or at all events 
is not necessarily presented ; I mean anseraic bruit. 

Taking the symptoms, then, as derived from both 
sources — from true urjemia on the one side, and from 
surcharge of water on the other— we are bound to 
altogether exclude from the argument the hypothesis 
of excess of water as the cause of acute ureemia. 
"When we admit thftt the coma of ursemia is possibly 
in some cases increased by suppression of mere aque- 
ous secretion, we admit honestly and necessarily an 
intensifying source of one particular symptom ; but 
we fail to trace anything more than a coincidental 
fact, even in this concession. 

From the consideration of water as a cause of urse- 
mic coma, we pass to urea. Is this a poison, and is it 
the poison X 

The answer to these questions is to be found only 
by experiment on inferior animals. To solve the 
question by this means many hands have been em- 
ployed, and different opinions have been arrived at. 
An absence of uniformity in the mode of conducting 
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the inquiries has, I think, led to the differences 
observed. 

Administered by the mouth to an animal, urea 
can scarcely be called a poison, unless the dose 
be enormously large. A dog weighing ten pounds 
takes a drachm of urea with little result ; but in rab- 
bits the dose named excites vomiting and convulsion, 
and sometimes leads to death. Taking it all in all, 
the method of experimenting by administering the 
substance by the mouth is most imperfect. In some 
cases the compound is decomposed in the stomach ; 
in other cases it is in part absorbed into the blood, 
and passes off by the kidneys ; in many instances it 
is vomited in great portion soon after it is swallowed, 
or it may pass off by the bowels in a brisk purge ; 
however it is disposed of, it does not definitely and 
clearly bring out the true urEemic symptoms as they 
are elicited on suppressing the renal function by ex- 
tii-pation of the kidney. 

Administered by direct injection into the veins, urea 
can be made to induce symptoms essentially ureemic. 
Dr. Hammond records an experiment in which the 
injection of five grammes of urea, or 77.17 grains in 
solution inwater,into the jugular vein of adog weigh- 
ing 38| pounds, at 10 a.m. produced after the lapse 
of 45 minutes slight spasms of the muscles of the eye- 
lids, and in 50 minutes severe general convulsion ; 
the convulsions continued for fifteen minutes with 
great violence, when coma followed and lasted until 
6 p.m., when the animal died. There was no excre- 
tion of urine after the injection of urea. The breath 
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was examined every hour for ammonia, but at no 
time was it detected. It was, however, found in the 
blood last drawn. There was neither purging nor 
vomiting. Immediately after death the following 
post mortem results were yielded : — 

" The substance of the brain appeared to be per- 
fectly healthy ; but there was considerable injection 
of the vessels of the meninges. The ventricles con- 
tained about 15 cubic centimetres of serous fluid. 
Urea was detected in this by chemical analysis, and 
by microscopical examination. It was likewise 
found in the blood from the sinuses, 

" The vertebral canal was laid open, and the spinal 
cord examined. Its substance presented a normal 
appearance, but there was some congestion of the 
vessels of its membranes. 

"The chest contained a small quantity of serous 
fluid. The lungs were congested, but were otherwise 
healthy. The heart was of normal size, and did not 
appear to be in the least diseased. It contained a 
considerable quantity of fluid blood ; 100 grammes 
were collected from it and the large vessels. The 
urea in this quantity amounted to 0.873 of a gramme. 

" Upon microscopical examination of this blood, 
the red corpuscles were found to present a crenated 
margin, and to be in decidedly less than the normal 
quantity. The white corpuscles were very much in- 
creased in quantity ; as much as in well-marked 
leucocythemia. 

*' The cavity of the peritoneum contained a small 
quantity of serous liquid. The membrane was in 
places slightly congested. 
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" The liver was healthy in appearance ; but the 
spleen was considerably enlarged, and contained much 
more than the normal quantity of blood. The tissue 
of this latter organ, when examined microscopically, 
was found to present several important deviations 
from the normal structure. The Malpigbian corpus- 
cles were almost entirely absent, and there was a very 
great increase in the number of parenchyma cells. 
These latter were much larger than I (Hammond) 
have ever found them in the spleen of the dog. The red 
blood- corpuscles in the splenic blood were generally 
aggregated in groups, and were of irregular forms. 

" The stomach was opened, and presented nothing 
abnormal. The contents, consisting of mucus with a 
few pieces of bone, were of alkaline reaction, and 
contained both urea and ammonia, the latter in con- 
siderable amount. 

" The kidneys were enlarged and very much con- 
gested. Upon cutting into them, the blood poured 
out from innumerable orifices. There was no ob- 
struction to either the renal arteries or veins that 
was discovered after death. The tissue of the kid- 
neys, when submitted to microscopical examination, 
showed excessive congestion of the capillaries, and 
enlargement of the Malpigbian bodies. Into many 
of these latter extravasation of blood had taken place, 
and the tubes were gorged with this fluid. 

" The bladder contained a small quantity of bloody 
urine." 

There are not in every case such decided results, 
on the injection of urea directly into the circulation, 
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as are above given from the experiment by Dr. Ham- 
mond, Indeed, the effects which resulted from his 
experiment may be considered due to the congestion 
of kidney produced, as much as to the direct influence 
of the urea injected; for the fact is that urea, after 
being injected into the veins, is carried out of the 
body by the kidneys with such rapidity that its 
toxEemic properties are not elicited, unless some ob- 
struction be induced in the secerning organ. Im- 
pressed with a knowledge of these facts, I have 
recently instituted a different series of experiments, 
by injecting the urea in watery solution, not into the 
blood, but simply under the skin or into the perito- 
neal cavities of animals. The following is an epitome 
of the results obtained. 

Injected in solution into the dorsal cuticular sac of 
frogs weighing from GOO to 650 grains, urea is a poi- 
son, fatal or not according to the dose. Thirty grains 
of urea dissolved in a drachm of water produce pro- 
found coma and prostration in twenty minutes, with 
death within the hour. There is great collapse of 
the tissues, but there are no convulsions, death being 
too rapid for this effect. Previously to death there is 
no indication of ammoniacal evolution from the ani- 
mal, but afterwards the putrefactive changes are 
very rapid. 

When doses of fifteen grains are injected in like 
manner into similar animals, the symptoms do not 
appear within a period of half an hour after the 
injection, and life is prolonged nearly to the second 
hour. In other respects the symptoms are the same. 
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From doses of five to ten grains, injected into frogi 
of the weight already mentioned, severe symptom^ 
are elicited, but witli recovery in the end. SympJ 
toms of prostration and coma appear in from two t 
three hours, and remain little abated for four houri 
or four hours and a half; there is usually convulaiw 
movement in these cases towards the end of the thii^ 
hour, such movement seeming to augur recovery. Thd 
bodies of the animals thus treated assume extemall|^ 
a dark aspect ; and, while recovery is taking placqj 
the whole skin is covered with a frothy excretion. 

In young warm blooded animals, as young ral* 
bits, the injection of sixty grains of urea dissolved i 
a hundred and twenty grains of water is followet 
within an hour by tremors and coma ; the tremori 
soon lapse into active convulsions, with rolling on the^ 
side, and constant twitching of the ears. In thre< 
hours the coma is most profound, and the convulsions 
more feeble. Death occurs about the fourth hounj 
after the injection ; while recovery, if that take plac< 
commences about the same period. The pupils art 
fixed and dilated, and the breathing is very irregulai!^! 

I would suggest to any practitioner who, converv 
Bant with acute uncmia as it is seen in the huma] 
subject — say in the child suddenly struck down b^ 
suppression of the renal secretion during an attack c 
scarlet fever — has not seen urjcmia as syntheticallyj 
presented, to perform the experiment I have nama 
on a young rabbit ; he will be astounded at the an* 
logy of the symptoms induced with those which 1 
has seen in the human sufferer from urgcmic toxaBmia 
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After dearti from injection of urea into the body 
of an animal, the muscles are found slightly darker 
than natural ; the blood very dark and loosely coagu- 
lated ; the surface of the serous cavities suffused, and 
not unfrequently lined with serous exudation- The 
kidneys are intensely congested and dark ; the ali- 
mentary canal is sometimes suffused over its mucous 
surface. 

With these synthetical facts so unmistakably pre- 
sented to us, we need not, I think, go further for a 
cause of uraemia than to the urea. For although cre- 
atinine, one of the substances which we have noticed 
as a possible cause of the ursemic symptoms, is in 
truth an ammonia, and may therefore ultimately be 
found to have a physiological effect analogous to that 
' of urea itself, we have a sufficient cause of the phe- 
nomena, independently of a consideration of that 
organic compound. The same remark applies to 
creatine. 



Accepting, therefore, the urea as the primary toxic 
agent in urspmia, we are led to ask further, whether 
the effects demonstrated are due to urea itself, i. e. to 
urea acting unchanged as the poison ; or, whether it 
undergoes decomposition, and the veritably acting 
poison is a product of that decomposition ? Whether, 
in fact, Frerichs is right or wrong in suggesting that 
the poison is such a product, in the form of carbonate 
of ammonia ? 

The inquiry opens two questions. 1. In the blood, 
during uraemia, is an excess of ammonia an universal 
N 2 
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and necessary fact ? 2. Does the exhibition oT^^^ 
monia, in poisonous doses, produce the symptoms of 
urseraia ? 

To the first of these questions Dr. Hammond has 
given a reply decidedly negative. Confirming by a 
large number of experiments the observation first 
made by myself, that ammonia is normitlly present 
in blood, he questions altogether the deduction of 
Frerichs, that the presence of the alkali in ursemic 
hlood is to be set down as the cause of the symptoms. 
I am bound in the main to agree with Hammond; 
inasmuch as the evidence afforded by Frerichs is not, 
in this instance, of a character to substantiate on i 
satisfactory basis a pathological theory. 

It is obvious that Frerichs looked on ammonia t 
an abnormal constituent of blood, and this conatitutei 
his primary error; but there are other suggestions on 
which the hypothesis is based which do not hold theiisl 
ground; for instance, in order to explain the reso 
lution of urea into carbonate of ammonia, he is lei 
to suggest the presence of a ferment, of the esistena 
of which there is really no proof. 

Again, as Hammond very acutely argues, the me 
thods by which Frerichs endeavoured to establish the I 
presence of ammonia in blood in ura;mic cases were 
illogical. Not content to search simply for the vola- 
tile alkali by merely collecting and examining the va- 
pours given off by blood recently drawn, or exposes 
to blood heat, Frerichs distilled blood and coUecta 
an ammoniacal fluid; while in other experiments he! 
added to the blood caustic potassa, and produced the 
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evolution of an ammoniacal odour. I follow Ham- 
mond ill asserting, from direct experiment, that by 
either of these proceedings a blood containing nrea 
would be made to evolve ammonia, granting even 
that no ammonia were present in such blood pre- 
viously. 

In like manner, Frericha seems to rae to have erred 
in taking the fact of evolution of ammonia by the 
breath as evidence of the correctness of his hypothe- 
sis, that in urtemia urea is converted into carbonate 
of ammonia. For, again, the truth on this point is 
that the evolution of ammonia by the breath is a 
normal act. So far is this the case, and in such con- 
trast does the fact stand in relation to ura;mia, that 
during the acute symptoms of the disease the pre- 
sence of ammonia, before well marked in the breath, 
is often lost altogether; the acute symptoms them- 
selves being the immediate result of the suppressed 
respiratory excretion. 

Once more, while the fact is undeniable that during 
uremic coma ammoniacal excretions are often formed 
in the alimentary canal, I cannot in any way assure 
myself that the presence of such ammonia implies an 
excess of the alkali in the blood. I can advance 
with Hammond much more safely towards explaining 
this phenomenon on the supposition that urea, which 
is a very soluble body, is itself excreted first into the 
canal, and that the ammoniacal compound is formed 
there, i. e., in the canal, by the action of the con- 
tained matters of the canal on the urea. The supposi- 
tion here put forward is indeed now almost confirmed 
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by experiment ; for Hammond, having given thirty 
grains of urea to a full grown fasting dog, killed him 
fifteen minutes later, and found in the stomach a tena- 
cious mucus exhaling a powerful ammouiacal odour. 

But while I thus differ from the eminent Frerichs 
— and I am sure no one can esteem him more than I 
even in differing from him — as to the precise toxEemic 
agent presented in urseraia, I admit that there are 
occasionally acute uremic cases, in which, towards 
their finale, either from decomposition of urea in the 
blood, or from some change in the destruction of 
tissue coeval with the formation of urea itself, am- 
monia in absolute excess is presented in the blood, 
and even in the respiratory products. These cases 
present many of the symptomatic characters of mo- 
dified yellow fever. The skin becomes of a bronzed 
tinge; the breath is ammoniacal ; there is vomiting 
of fluid of melEenic colour ; and the blood when drawn 
remains permanently liquid until treated with lime or 
baryta : the blood in such cases presents an excess of 
ammonia. I have seen such an example of disease 
as is here described ; but it is not a fair sample of 
common uraemia, it is urtemic intoxication compli- 
cated with hepatic obstruction. 

Discarding, then, the hypothesis that in simple 
urremia there is necessarily an excess of ammonia in 
the blood, I pass to the second question. Does the 
exhibition of ammonia in large doses produce the 
symptoms of urcemia? 

"When ammonia is injected into the blood of animals 
through the veins in sufficient dose to produce symp- 
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tom3 at all, the effects exhibited, very violent so long 
as they last, terminate almost immediately either in 
death or in recovery. The great symptom evinced is 
active violent convulsion, tetanic convulsion. In its 
intensity, this spasm is different from urieraic convul- 
sive movement, and equally different from the con- 
vulsion that may be excited by urea ; in its termina- 
tion also it is different from the paroxysm caused 
by urea; there is no recurrence, it has for its finish 
death or convalescence ; but in the convulsion from 
urea and in the convulsion of uraemia there is first 
convulsion, then respite, and so on, over and over 
again for hours perhaps, or even days, 

The physical characters of the two poisons, in fact, 
necessarily lead to these differences of action. 

Ammonia, a diffusible volatile body, spreads out 
its influence rapidly through every tissue, and strikes 
an instant effect. By virtue of the same physical 
properties, however, it escapes as rapidly and leaves 
the system free. Urea, on the other side, though a 
very soluble and easily decomposable body, can 
escape from the blood by transudation only. Hence, 
when urea has accumulated in the blood by suppres- 
sion of its main outlet, or by direct introduction into 
the blood-current, it is transuded into a variety of 
parts — into the serous cavities, into the alimentary 
canal, or into the structures of vascular organs. The 
blood in this way clears itself for long periods of a 
portion of the poison; then the poison, reaccumulating 
faster than it can be thrown off, produces its toxsemic 
effects in all their intensity, in violent convulsions. 
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The very act of convulsion hastens excretion ; the 
blood is once more relieved ; and the effect ceases, to 
be renewed whenever the proportion of the poison 
is sufficient to excite the paroxysm. 

We cannot, therefore, on analysing the effects of 
ammonia or its salts in a large dose, come to any 
other fair conclusion than that the symptoms pro- 
duced by the ammonia are not identical with those 
of common unemia ; there is truly an analogy, but 
not an identity. On the contrary, between the 
effects produced by the introduction of a large dose 
of urea into the system, and the symptoms of common 
urreraia, there is an absolute identity. But it may be 
suspected that the presence of carbonate of ammonia iu 
less poisonous doses than those referred to above may 
be sufficient to produce urtemic symptoms. On this 
point most fortunately we have good evidence, de- 
rived not only from experiment on inferior animals,' 
but from observation on the human subject. 

In 1856, Dr. Barker, of Bedford, carried out for 
me a series of important experiments, bearing on the 
toxical effects of carbonate of ammonia, when given 
not in poisonous, but in free and continued doses. 
In one case, a large and healthy dog having been 
selected for experiment, Dr. Barker commenced on 
November 29th, to administer to the animal five 
grains of carbonate of ammonia daily. The dose was 
repeated each day until December 3rd ; no marked. 
effect following, the dose was given twice in the day. 
Symptoms were now induced which deserved obser- 
vation; blood drawn from the ear of the animal 
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coagulated slowly and imperfectly ; the corpuscles 
were scattered, and entirely modified, some collapsed, 
and all more or less irregular in shape — oval or many- 
sided. The animal was also unwell, was thirsty, and 
inactive ; yet he took his food, as he had done 
throughout, with avidity. On the evening of the 9th 
he vomited. His breath from the first administration 
was markedly ammoniacal. It was observed, too, 
that the animal, although he had eaten heartily in 
the course of the inquiry, was losing flesh. 

In the course of the 10th and 11th days of Decem- 
ber, the animal received four five-grain doses of 
the carbonate. On December 12th, two doses of 
eight grains each were given. On the morning of 
December 13th, before any dose was administered, 
the breath was examined, and found markedly am- 
moniacal. The blood-corpuscles were much more 
generally modified ; there were none perfect. Some 
were oval, some many-sided, some star-like. The 
dark central point was absent in all. 

On December 14th, an eight-grain dose was ad- 
ministered in the morning ; on December 15th and 
16th, the same; on December ITth and 18th, ten 
grains were given each forenoon. On this latter 
date, a little blood was extracted, and was watched 
for twenty minutes, during which time it did not 
coagulate. 

On December 19th, 20th, and 21st, ten-grain doses 
were given each day. On December 21st, the breath 
was strongly ammoniacal, as before. 

Dr. Barker now gave the animal a respite for seven 
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days. On December 28th, he recommenced by giv- 
ing a scruple dose of the carbonate in the morning, 
and a second dose of the same quantity in the even- 
ing. These doses produced vomiting and a staggering 
gait ; but the effects passed off in a few minutes. 

On December 29th, one scruple dose was given in 
the morning. On December 30th, a little blood was 
drawn, which did not coagulate for nearly an hour. 
After this observation, another scruple dose was ad- 
ministered. On December 3lst, a scruple dose was 
given in the morning and in the evening. 

On January 1, 1857, a scruple dose was given ; 
but none on the 2nd. The breath continued mark- 
edly ammoniacal on January 1st, 2nd, and 3rd. On 
the 3rd, a scruple dose was given ; two scruple doses 
on January 4th, and three scruple doses on the 5th. 
At this point, the animal became decidedly ill ; Ms 
appetite fell off, and he was prostrated and drowsy. 
On January 6th and 7th, two scruple doses were 
given each day ; on January 8th, three similar doses ; 
on the 9th, two; and on the 10th, three. During 
this time, the symptoms above described became 
more evident ; the breath was more strongly am- 
moniacal; the blood coagulated slowly and feebly, 
and the red corpuscles under\¥ont remarkable modi- 
fications. They assumed various shapes — stellate, 
many-sided, and oval. Some were entirely disinte- 
grated. All were free from central opacity. They 
sometimes aggregated loosely in circular groups, 
lying out flattened, not surface to surface like coins. 
They continued long in motion, and had but little 
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mutual attraction. On January 11th, a dose of half 
a drachm of the carbonate was given, and proved 
final. A few minutes afterwards, the animal rolled 
on his side, became convulsed, with opisthotonos, and 
died. 

In another experiment, conducted by myself, a 
female guinea-pig was placed in a chamber contain- 
ing 3,350 cubic inches of space, the air of which was 
kept constantly charged with ammonia vapour. The 
symptoms produced were very remarkable, and in- 
dicated, perhaps as clearly and succinctly as can be 
desired, the influence of the long continued effects 
of the volatile alkali on the animal organism. 

The experiment commenced on January 19th, 
1857 ; provision was made for the easy introduc- 
tion of food into the chamber, and also for renewal 
of the air in a steady stream. From the 19th to 
the 21st, the animal lived in the vapour without 
presenting any signs of distress or danger. The 
only peculiarity was, that her craving for food 
increased, and that she devoured ravenously all 
vegetable matter. On the evening of the 2l8t she 
was removed from the chamber. She was warm and 
lively. A little blood drawn from her nose was 
rather more dusky than natural ; and the corpuscles 
were irregular in form, some being serrated at the 
edge, others many-sided. They continued for a long 
time in motion between the glasses, and their force 
of aggregation was feeble. The blood coagulated in 
two minutes. 

The animal was again placed in the chamber. The 
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tiiTiPS of supplying the ammonia were made the 
Same; but the amount of ammonia supplied was 
increased doubly. At first the vapour excited some 
irritation of the nostrils, but this effect soon wore off. 
Ou January 23rd, the animal became restless, and 
her breathing was quick and feeble. She took her 
food ravenously, and seemed as if she wished to be 
constantly eating ; the instinctive desire for vegetable 
food was predominant. The blood, examined day by 
day, showed further modification of the corpuscles. A 
perfect corpuscle was not to be met with. The blood 
rather dried on the glass than coagulated ; and the 
fibrous net-work was scantily developed. The expe- 
riment was rigidly carried on for several days : the 
ravenous appetite continued, the animal slept well, 
and there was little variation in the other signs until 
January 30th. At this date she became very feeble ; 
she reclined on the side in part, and was for the first 
time unusually sensitive to sounds. The merest noise, 
a scratch on the side of the chamber, or any rustling 
sound, at once startled her and made her uneasy. 
This day she refused milk, but sought more raven- 
ously after green food. In the evening of this day 
her sight also must have become disturbed ; for when 
food was put into the chamber, instead of going to it 
at once in her usual way, she sought about for it, 
without being able to find it. When it was placed 
under her nose, she ate cabbage leaf with great 
eagerness. Left quiet, but watched at a little dis- 
tance, she was seen to recline a little on the left side, 
and to remain for several hours in a half comatose 
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state with the ears involuntarily twitching, the limbs 
occasionally starting, and the breathing sharp and 
spasmodic, as in singultus. On removing her from 
the box, the tongue was found dry, the breathing 
hurried, and the heart-beat feeble, quick, and irre- 
gular. When the hand was placed over the back, 
all the muscles were felt to be tremulous, and now 
and then the body was momentarily drawn up by a 
feeble spasmodic movement. 

The blood- corpuscles were now so much modified, 
that it seemed a marvel how the animal could exist. 
On the ammonia vapour being removed, however, 
the serious symptoms quickly passed off. The am- 
monia was given less frequently, but was occa- 
sionally repeated in full dose for two or three days, 
and always with a repetition of the same train of 
symptoms. Once 1 carried on the administration till 
complete coma was produced, and afterwards exposed 
the animal freely to air. At the end of two hours 
the signs of recovery commenced. 

On February 28th, the administration was alto- 
gether withdrawn, and the animal was allowed to run 
about as usual. The desire for food, especially for 
green food, was most extraordinary. In a week she 
seemed as lively and as well as ever, but the blood- 
corpuscles did not lose their irregularity for several 
weeks. It was as curious as instructive to watch the 
process of repair in those little floating cells. Their 
restoration was coincident with, if not dependent on, 
a restoration of the plasticity of the liquor sanguinis. 
Towards the end of April, but not until then, the 
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blood assumed its normal attributes. The corpuscles 
were natural in size, shape, and power of aggrega- 
tion ; the colour of the blood was bright on exposure 
to air ; and the fibrous net-work was well defined. 

The extreme effects of the volatile alkali on the 
human subject are not commonly seen in this day. 
I think I have once observed toxic symptoms from 
the administration of carbonate of ammonia, and they 
certainly were not the symptoms of uraemia. Refer-— 
ling back, however, to the past history of medicine^* 
we are enabled largely to widen our experience on' ^ 
this point ; for soon after the carbonate of ammonia 
came into use as a medicine, its virtues, in a variety 
of cases extremely unlike in character, were so lauded 
that it was pushed to an extreme degree, and even 
dangerous effects resulted from its employment. The 
justly distinguished Huxham was amongst the first 
to criticise these proceedings, and to indicate that, 
as the tendency of the volatile alkaline salts, and in 
deed of all alkaline bodies, is to the dissolution of tli4 
blood- corpuscles and the establishment of fluidity, s 
in cases where the tendency of the disease is to th© 
production of identical changes, the use of the alka< 
line salts as the remedies can he but an addition o^ 
evil to evil. In corroboration of his judgment in thig 
respect, he quotes various examples of the toxic in-^ 
fluence of the alkalies ; one of which, as unique in i 
kind, and as bearing directly on our present studiea,^ 
I shall quote. 

A young gentleman of fortune came under thoj 
care of Dr. Iluxham, owing to symptoms he had in-J 
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duced on himself by a singular fancy. He had 
Iiabituated himself to the use of great quantities of 
the volatile salt, such as ladies use for smelling at, 
and at length would eat the salt as other people, 
quoth oui' author, " eat sugared carraway seeds — 
a ApiiJ,v<f>ay£ia, with a Vengeance!" 

The result was that he brought on a hectic fever, 
with severe hEeraorrhages from the intestines, nose, 
and gums; every one of his teeth fell out; he could 
eat nothing solid ; he wasted greatly in his flesh ; his 
muscles became soft and flabby; he broke out all 
over his body in pustules, which itched intolerably ; 
aud his urine was excessively high coloured, turbid, 
and fcetid. With difficulty he was at length per- 
suaded to leave off his pernicious habit ; and under 
the influence of fine and generous wines, asses' milk, 
and acidulated juices, he lived for several months, hut 
died ultimately as from marasmus.* 

We have thus traced, on direct evidence, the chronic 
symptoms excited by ammonia on the inferior sub- 
ject and on the human subject. Comparing these 
with the symptoms of uraemia, we fail in tracing 
the identity as signally as we failed to trace an iden- 
tity between the acute symptoms of ammoniacal 
poisoning and those of uraemia. Briefly to sum up 
the facts, the chronic efi'ects produced by the ammo- 
niacal poison are those of typhus or yellow fever, 
rather than of ursemia ; there is no paroxysmal con- 
vulsion of muscle, but jactitation; there is hasmor- 

* A DUserUtion on the Malignant UIoerouB Sore-Throat, Dy John 
Huxhom, M.D., F.B.B. London: 1767. J. HtDtoo. 
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rhagic diathesis, which does not pertain to uraemia; 
there are the outward manifestations of this diathesis 
in petechial eruptions, and fluxes of blood, none of 
which are presented in urEemia; while there is little 
evidence of prolonged coma, which symptom ia the 
leading symptom of uraemia. 

But while a distinction may clearly he drawn be- 
tween the symptoms of urremic toxiemia and of ammo- 
niacal toxsemia, I must confess that the fatal shaft 
driven home from cither bow leaves pathological 
consequences, which it would be hard to separate. 
Requesting the reader (if to this question his inter- 
est in it will be the leader of his industry), first to 
recast the pathological changes, which have already 
been described as incident to uraemia, I would ask 
him nest to follow out in comparison the following 
history of the pathological condition, presented by 
the animal described at pages 184-87, after its subjec- 
tion to the effects of carbonate of ammonia to a fatal 
termination. 

The body of the animal, sent to me for exam- 
ination, was inspected about thirty hours after 
death. The structures were still quite fresh. There 
was slight cadaveric rigidity. On reflecting back 
the chest-muscles, they were found remarkably dark 
in colour, an appearance which extended through 
the whole muscular system, and indeed through all 
the soft parts. The muscles were soft in structure, 
and easily torn. Fluid blood exuded from the divided 
parts. The lungs, the liver, and the kidneys were 
dark, and intensely congested with fluid blood. The 
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liver and kidneys were soft in structure, and blood 
exuded from incisions made into them. The bladder 
was charged with urine, which evolved ammonia 
freely, and which, subjected to heat and nitric acid, 
was found to be highly albuminous. The specific gra- 
vity of the urine was 1035. The brain was congested 
with dark fluid blood. The stomach was vascular 
on its inner surface. Along the alimentary canal, 
vascular spots were here and there met with. There 
was no effusion into any of the serous cavities. The 
lungs were congested, and the bronchial mucous 
membrane was injected in points, but everywhere 
lined with secretion. The heart was filled with blood 
on both sides. The blood was entirely fluid ; and 
evolved ammonia so freely, that by holding over it, 
at a slight distance, a surface of glass moistened 
with a little dilute hydrochloric acid, the glass, on 
di7ing, was frosted with crystals of chloride of am- 
monium. The blood on both sides of the heart was 
dark in colour. Each variety was exposed to the air 
in a small evaporating cup, at a temperature of 65° 
Fahr. Thus exposed, the specimens continued fluid 
for thirty hours, and then commenced to coagulate, 
eventually coagulating so far as to become modelled 
to the containing cup, and to admit of being turned 
out of it as a shaped mass. There was, however, 
no separation of serum. The blood-corpuscles pre- 
sented the same modification as were observed during 
life. They were stellate, many-sided, or collapsed ; 
none were perfect. 

From the morbid appearances, then, presented after 



death, both by urremia and by ammonia, we might be 
induced, if we rested on them alone, to base a sus- 
picion that Frerichs' view is correct. But on further 
inquiry we are led to put aside even this reading of 
the phenomena observed. For the fact stands out that 
the morbid appearances from uraemia, so analogous to 
those produced by ammonia, are probably dependent 
on changes occurring late in the act of life, and, to a 
certain extent, on decompositions occurring after life 
itself has ceased. Wc are consequently driven back 
upon the symptoms as the indices from which to read 
off the effects of the two poisons, and are enforced to 
allow the post mortem signs to remain in each case as 
the results of changes induced by poisons, which in 
character closely approach each other, which in their 
final effects, when they destroy life, leave behind 
similar imprints, but which exhibit in the course of 
their action certain specific differences, dependent on 
the physical differences of the poisons themselves. 

One other point only relating to the respective 
effects of urea and carbonate of ammonia, in rela- 
tion to ura;mic coma, at present occurs to me as re- 
quiring special attention, I have already shovm 
that carbonate of ammonia, acting as a poison on an 
animal body, produces a condition of blood in which 
the dissolution of the fibrine is so marked, and tlie dis- 
integration of the blood-corpuscles is so marked, that 
ha-matine is set free, the fluidified blood is exuded as 
blood, and a hemorrhagic condition is elicited. I 
have shown again that in urtemia this condition is 
not set up, but that such effusions as are produced 
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are simply serous in character. This very marked 
distinction led me to test the relative effects of car- 
bonate of ammonia and of urea on blood recently 
drawn ; the following short record of the expeiiences 
thus obtained includes the facts of this inquiry. 

Mixed blood drawn from the neck of an ox was 
used for the experiment: the natural period of coag- 
ulation of two thousand grains of this blood was six 
minutes. 

Two thousand grains of the blood was received into 
a cup containing four grains of ammonia in one fluid- 
drachm of water. The blood thus treated, when loft 
at rest, remained permanently fluid, and of port wine 
consistency. On agitation, fi brine could not be 
whipped out ; nevertheless, on addition of caustic 
baryta at 60", a portion of this blood readily coagu- 
lated with free evolution of ammonia. Examined 
microscopically, the corpuscles were found almost 
entirely dissolved. 

At the same time, and from the same animal, two 
thousand grains of blood were received into a bottle 
containing four grains of urea in one fluid-drachm of 
water: this blood coagulated in nine minutes. The 
clot was unusually dark and jelly-like ; the cor- 
puscles underwent very little change, until decompo- 
sition commenced. 

At the same time, two thousand grains more of the 
blood were drawn into a cup containing eight grains 
of urea in a fluid-drachm of water. This blood 
coagulated within a few seconds of nine minutes ; it 
formed also a dark softish clot, and its corpuscles 
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underwent no peculiar modification prior to putrefac- 
tion. 

Into another cup there were received two thousand 
grains of blood ; this cup contained sixteen grains of 
urea, in solution with one drachm of water. The 
blood coagulated a few seconds earlier than the 
specimen which was left to coagulate normally ; its 
corpuscles underwent no modification, and the clot 
formed, though very dark, was moderately firm. 

Lastly, two thousand grains of blood from the 
same animal were caught in a cup containing tliirty- 
two grains of urea dissolved in a drachm of water- 
Coagulation occurred in five minutes, the clot being 
dark but firm, and yielding an abundance of serum. 
The corpuscles were unaltered so long aa the mass 
remained free from putrefaction. 

Thus, in respect to the physical eff'ects of urea on 
blood, we learn the curious fact, that the salt in its 
concentrate form has no power to hold the blood 
fluid; but that reduced or diluted it does hold the 
blood temporarily fluid, although not to the same 
extent of fluidity as is so often met with in ureemia. 
This truth elicited, it was necessary to determine the 
effects of more dilute solutions of urea on blood. 
For this purpose I selected the blood of sheep, 
because the efiects are more rapidly determined, and 
the influence of solvent bodies are more thoroughly 
brought out : the results are herewith given. 

Into a cup capable of holding 2000 grains, four 
grains of urea were placed, dissolved in four fluid- 
drachms of distilled water. Into this cup were re- 
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ceived 1760 grains of blood from the neck of a sheep. 
Coagulation occurred, as nearly as could be deter- 
mined, in fifty-five seconds. The clot was rather 
dark, but became red on exposure to the air ; it was 
not very firm, and serum exuded from it freely. 
On the upper surface of the blood there was a thin 
separation of fibrine. The blood-corpuscles were 
much modified in character, being oval-shaped, 
rounded, and some even almost rectangular. They 
were reduced in number. 

Into a second cup, containing four drachms of 
simple distilled water, 1760 grains of blood were 
received from the same animal. The blood coagu- 
lated at the same moment as in the previous speci- 
men. The clot, dark at first, became red on exposure 
to the air, and gave out serum freely. On its upper 
surface there was also a thin separation of fibrine. 
The corpuscles were modified precisely as in the 
preceding observation. The normal period of coag- 
ulation of the blood of this animal was forty seconds. 
The clot naturally formed was of bright red colour 
and very firm and uniform, showing no fibrinous 
separation. The corpuscles were natural. 

On the same day four grains of urea, with eight 
fluid-drachms of distilled water, in which the urea 
was dissolved, were placed in a cup having a capacity 
of 2000 grains. Into this cup I received from the 
neck of another sheep 1520 grains of blood. Coag- 
ulation occurred in fifty-six seconds. The clot, at 
first dark, became red on exposure to the air, yielded 
at once a large exudation of serum, and was loosely 
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held together. On its upper surface there was a 
well-Tuarked soft fibrinous coat. The clot soon 
became very small, and again of deep dark colour. 
The corpuscles presented the peculiarities of form 
and scantiness noticed in the last experiments, but in 
a more marked degree. 

Into another cup containing 480 grains of simple 
distilled water, were received from the neck of the 
same animal 1520 grains of blood. Coagulation 
occurred at the same time to a second, as in the 
preceding observation. The coagulum presented the 
same characteristic changes, and the corpuscles did 
not vary in any single particular. 

The blood in this animal coagulated naturally in 
forty seconds. The clot was red from the first, and 
firm. The corpuscles were normal. 

The temperature of the day on which these experi- 
ments were made was high, 70" in the shade. 

Comparing these experiments one with the other, 
and comparing them also with another series of expe- 
riments on the addition of water to blood, to which I 
have already drawn the attention of the profession, 
the conclusion to which I am brought is, that urea in 
the blood, in such proportions as we consider extreme, 
as during ura3mia in the human subject, does not, per 
se, produce any extra fluidity of blood ; and that 
when it is largely diluted and added to blood, the 
results presented are due, exclusively, to the physical 
effects produced by the water. 

Comparing further these experimental truths with 
the pathological conditions of the blood in ureemia, 
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we find that there is an identity of representation to 
an extent that is singularly remarkable. 

In urfemia, uncomplicated with acute inflammatory 
action, the blood showa a tendency to soft gelatinous 
fibrinous separation ; the clot produced is soft and 
dark, and yields abundance of water ; the corpuscles 
are not broken, but rendered irregular and scanty. 
The hccmatine consequently is not effused; and, 
although there may be congestion of soft parts and 
effusions of serum, there is no true hasmorrhagic 
exudation. 

The effects presented are due to the suppresaion of 
urinary water, and not to the urea ; which, though 
active in its way as a poison, is not a blood-solvent. 

The comparisons here instituted obtain as a general 
rule; and when that rule is broken, it is through a 
modification, either in the course of the diseased 
manifestation itself, or iu changes occurring imme- 
diately before or after death. In other words, when 
in urajmia the blood is found permanently fluid and 
surcharged with ammonia, the fluidity, dependent on 
the alkaline constituent, is produced either by some 
unusual circumstance giving origin to an excess of 
alkali, or by chemical changes occurring in the urea 
itself, at or after death, by which its conversion into 
carbonate of ammonia is brought about, 

We have thus, step by step, followed out the cause 
of uremic coma. We have determined absolutely 
that the disease depends on suppression of secretion of 
the urine ; we have analysed this secretion, and 
examined the various constituents ; we have excluded 
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all producing causes except urea ; we have turned to 
synthesis, and have definitely shown that urea is 
capable of acting as a narcotic poison, and of pro- 
ducing symptoms identical with those of ureeraia 
absolute. Lastly, by the analytical, as well as by the 
synthetical process, we have proved that the said 
symptoms, and the pathology coincident with thera, 
are dependent on urea acting primarily as a poison, 
and not on its resolution into another poison, viz. 
carbonate of ammonia. 



THE CAUSE OF DEATH IN UREMIA. 

The cause of death in urseraia is primarily to be 
traced to the accumulation of urea in the system. 
Against fatal accumulation the body seems to hold a 
long power of resistance, except in cases such as 
acute scarlet fever, where the obstruction of the 
kidney is sudden and complete ; for the urea, in 
chronic cases of kidney-disease, appears to find a 
moderately free exit by other emunctories than the 
renal organs, especially by the skin. 

For a time, therefore, in cases where there is renal 
obstruction, the urea may be eliminated with suffi- 
cient freedom to save the system from immediate 
and serious mischief; there may be premonitory 
symptoms, such as occasional drowsiness, but these 
symptoms become relieved by a shaip purgation or a 
free perspiration, upon which the impending danger 
is removed. 

But when once the balance is destroyed, when 
once there is an excess of urea in the blood, although 
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at first it be slight, one singular and important fact 
succeeds ; the kidneys, embarrassed by the excessive 
demand made upon their secreting power, become 
rapidly congested, and, as a result, rapidly resistant to 
excretion. Thus, when urea is injected into the 
body of a healthy animal, and death occurs even 
within an hour, the kidneys are found so charged 
with blood, that their structure is distended, and 
when an incision is made into the structure, fluid 
dark blood copiously exudes from the divided 
surface. 

This observation, first made by Hammond, I have 
fully confirmed by repeated experiment. It explains 
clearly the suddenness of acute urtemic attacks, and 
their persistency often to the death ; for as the 
resistance to the excretion of urea, by its main 
channel, increases in proportion to the degree of 
accumulation, so is the fatal influence of the poison 
brought out with a steadily increasing force. 

The train of evils thus set up, urea accumulating, 
and the kidneys failing in action, congestion of blood 
commences in them as from two centres, and extends 
to the whole venous system, with more or less of 
intensity. The obstruction put on the venous cur- 
rent passes to the arterial; for, the heart being made 
to act against an universal blockade, the weakest por- 
tion of the capillary system will either give way, or 
permit a portion of its fluid contents to exude through 
its coats. The latter alternative is the one most 
common, and efi'usions of serum are therefore exceed- 
ingly frequent in ursemia ; indeed, I doubt whether 
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a marked attack of the disease ever occurs without 
effusion. The effect of the exudation differs neces- 
sarily in different cases ; according to the quantity 
of fluid thrown out, and the place in which it is 
thrown out, whether in quantity large or small. 
Thrown into the peritoneal cavity, the alimentary 
canal, or the pleural cavities, the effused matter may 
do no more than create a temporary disturbance; nay, 
it may, for a time, relieve the system from general 
embarrassment, by securing a removal from the blood 
of part of the accumulating poison, as well aa by 
relieving the kidney of some amount of congestion. 
Thrown into the structure of an organ in the direct 
line of the circulatory stream, the effects of the effu- 
sion are much more serious ; for now the congestion 
becomes more imminent, and the all important 
organs, the lungs, become partners in the evil, in 
which the brain soon afterwards takes a share. 
Death may in this way occur from an universal 
congestion. 

Again, the serous effusion may commence in the 
brain, in the ventricles, or in the suharachnoideaA 
space ; and the pressure induced, obscuring first the 
consciousness, may extend backwards to the medulla, 
producing embarrassment of the respiration, and the 
true serous apoplectic state, 

These remarks apply to cases where serous effusion 
only is presented as the result of a general conges- 
tion, commencing in the renal organs and reflected 
from them ; but occasionally in patients in whom 
there is, with a diseased condition of kidney, an 
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BCCOmpanying diseased state of the vessels of the 
brain, these vessels, very early in the course of the 
attack, may give way under the pressure, and true 
sanguineous apoplexy may become allied with uraimic 
coma as an immediate sequence. Granting, however, 
that none of these direct complications of the urEemic 
disorder occur, death takes place, too readily unfor- 
tunately, from a more systematic but not less deter- 
minate series of causes, which may be summed up as 
follows. 

Firstly : There is the direct toxical eflfect of the 
urea, acting by depression on the muscular and 
nervous systems. Next ; there is a direct effect on 
the vascular organs tending to congestion of their 
structure, and to embarrassment of the heart and 
lungs. 

Lastly: The blood undergoes physical modifica- 
tions which render it incapable of supporting the 
changes which constitute natural life. These modified 
states of blood, consisting of increase of water, dimi- 
nution of red corpuscle, modification in physical con- 
struction of the remaining cells, and accumulation in 
the mass of the blood of a true toxic agent, tend to 
render that fluid incapable of undergoing normal 
chemical reconstruction in the pulmonic current. 
Such blood is incapable, at last, of combining with 
the oxygen of the air; the arterial blood conse- 
quently loses its active calorific life-sustaining pro- 
perties, and the final result is secured by what may 
be most properly designated apno^a commencing in 
tlie circulation. 



204 



CLINICAL ES6ATS. 



In every sense, in fine, urea may be considered as 
a true narcotic poison, resembling to the finest shade, 
in its modus operandi, the action of those fixed bodies, 
of which opium is the most fitting type, which, given 
in such proportions that the system can eliminate 
them in a moderate period of time, produce merely a 
passing sleep ; but given so as to over-tax the elimi- 
nating powers, cause the sleep of death by arresting 
oxidation. 

This last explanation of death is applicable also to 
many other diseases : to typhoid fever ; to snake-bite 
disease ; to cholera ; and probably to yellow fever. 
The patient may breathe freely, but his inspired air 
is not applied ; it is, virtually, as though his lungs 
were occluded ; darkened, congested, comatose, 
senseless, jactitating or convulsed, he dies taking in 
air which he cannot apply. 



ON THE RELATIONS OF UREMIA TO FORENSIC 
MEDICINE, 

There are many cases in which symptoms of uraemia 
may be confounded, by anyone who is not specially 
observant, with symptoms arising from a narcotic 
poison, wilfully or accidentally administered. These 
cases leading, as they almost necessarily must, to a 
legal, inquiry, may prove extremely embarrassing, if 
they are not properly investigated. In a case which 
I have described in the commencement of this essay, 
a hasty conclusion might easily have led to the con- 
viction of a man, who, though trespassing beyond the 
bounds of his knowledge, was yet guiltless of any act 
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of injury to tlie woman who placed herself under his 
treatment. And so also in the instance of the letter- 
carrier, the symptoms, and even the pathology, would 
have readily misled an incautious man as to the 
absolute cause of death. It may be well, therefore, 
to point out tersely the relation which urremia may 
hold to cases of poisoning by common poisonous 
agents. 

In so far as symptoms are concerned, urtemic coma 
and convulsion are closely allied with the coma and 
convulsion incident to belladonna. I have pointed 
out the distinctions which apply to the diagnosis 
between these two forms of disease at page 155. 

Uremic poisoning may also be confounded with 
the effects produced by opium administered in a fatal 
dose. The difference in respect to symptoms may be 
gathered also from a preceding page (156) ; hut here, 
after absolute death, one other differential point may 
be brought into play with effect ; I mean, of course, 
the institution of analysis for the detection of opium 
in the tissues. 

Difficulties again might arise with regard to those 
poisons which produce not merely narcotism, but 
irritant effects on the alimentary raucous surface. 
Such poisons as veratria, conium, hellebore, and 
even colchicum, might be included under this descrip- 
tion, and indeed the whole class of narcofico-acrid 
poisons. As the tests for these poisons, moreover, 
are doubtful, the difficulty of distinguishing between 
their action and the action of urea would be, or at all 
events might be, alarmingly great. The nearest 
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approach to accuracy in any such doubtful instances 
will be obtained by a careful comparison between the 
symptoms and pathology actually presented, and the 
symptoms and pathology of acute ureemia in ita sim- 
plest and most absolute type. The absolute symp- 
toms of acute ursemia, and the pathology, have been 
already supplied, at pp. 152-55, 158-65. 

Uraemia might be confounded with the symptoms 
arising from the cyanides, such as the cyanide of 
potassium, a substance which is now becoming. 
so common a poison for the suicide. Truly, in most 
cases where this cyanide is taken, the death is ao 
rapid, and the chemical pathology so marked, that 
uraemia would scarcely bo considered as, by possi- 
bility, connected with the event. But occasionally 
cases occur in which, the dose of cyanide taken being 
small, a slowly developed class of symptoms are set 
up which, in many respects, are allied to the symp- 
toms of uraemia. In the Deutsche Klinik, No. 13 for 
1860, Dr. Huseman records an instance in which a 
healthy man, twenty-one years old, after taking a 
gulp of a solution of cyanide of potassium, fell pros- 
trate, but, vomiting spontaneously, was restored from 
immediately impending death. Afterwards he suf- 
fered from giddiness, disturbance of mind, coldness, 
incapability of rising without falling afterwards, and 
difficulty of respiration ; the mouth of the patient 
was open, the face dark and cyanotic, the eyes fixed, 
the pupils dilated, and the action of the heart feeble. 
Sensibility was decreased over the whole body, but 
there was no spasm. There was no smell of prussic 
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acid in the breath. The case terminated favourably 
by free diaphoresis in about three hours. 

These, taken as the symptoms arising from a small 
dose of the cyanide, present many features not unlike 
those of uraemia rapidly developed. But there are 
differences which would make the effects of the 
cyanide clear ; there would seem to be less fre- 
quent convulsion, greater coldness of surface, and 
less determinate coma than in uraemia. Besides 
these facts, in the matters vomited the presence of 
hydrocyanic acid would be readily detectable. 

After death from poisoning by the cyanide of potas- 
sium, the pathological indications presented and the 
chemical analysis which would be instituted, would 
alike tend to determine the poison. For the cyanide 
of potassium produces an universal redness and in- 
tense congestion of the alimentary surface of the 
cesophagus, stomach, and superior part of the small 
intestine; whUe the tests for the hydrocyanic acid, if 
the parts have not undergone long decomposition, 
testify sufficiently the nature of the destructive 
agent. 



So much for cases in which the medico-legal ques- 
tion to be solved consists in the determination of 
urscmic poisoning, against the effects of other nar- 
cotic and iiTitaut substances; but we have yet to 
consider, in a forensic point of view, another class of 
cases in which, during the existence of an urcemic 
condition actively presenting itself or remaining 
latent, agents are given as medlcineB which hasten 
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the effects of the natural disease, and induce, by this 
indirect means, a fatal result. 

Instances are frequently occurring in which the 
administration of medicines to meet special symptoms 
of a simple kind, have led to results which have, by 
the public and even by the profession itself, been 
attributed to an injudicious application of the reme- 
dies employed. Thus, the administration of opium 
to check a diarrhcea or to sootlie pain, produces now 
and then, although the dose administered shall have 
been properly apportioned according to general ex- 
perience, a fatal coma. We say when such example: 
occur, that the patient suffers from a peculiar con- 
stitution or idiosyncrasy ; and we extend again the 
same explanation to cases in which salivation follows 
the administration of a moderate, or even small, 
dose of mercury. But we have seen enough, I 
think, in our present studies respecting urteraia, 
to read off the meaning of these idiosyncrasies, and 
to substitute a reality for a name. We have seen 
that, whenever the ursemic diathesis is present, then, 
the effects both of opium and of mercury are inten- 
sified ; and the conclusion I would draw from such 
information is, that in all cases where death succeeds 
upon the administration in an ordinary dose of a com- 
mon narcotic or a mercurial medicine, it should be the 
business of the expert to inquire into the condition of 
the kidney ; to test for albumen any urine that may 
have been passed by the patient, or retained in his blad- 
der ; to examine even the blood for urea ; to examine 
any effused serous fluid for the same substance ; to 
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compare the general symptoms, and the morbid 
changes, with the absolute signs and sequelfe of urEe- 
mia — and in every particular to endeavour to ascer- 
tain the relationships that may exist, between the 
influence of the exciting agent, per se, and the dia- 
thesis under which the patient has laboured. 

So many examples have occurred within these last 
few years, in which great obscurity and contradictions 
have arisen in reference to the poisonous properties 
of particular- and common remedies, that too much 
stress cannot be laid on the importance of the practi- 
cal inquiry here pointed out, in all future cases 
similar or identical in character. 



TREATMENT OF URJEMIA. 

The treatment of ursemia embraces two distinct 
heads; the prevention of an acute attack, and the ap- 
plication of direct measures on occasions when acute 
symptoms have, from any cause, been set up. 

The principles of prevention in every case where 
uriemic coma threatens those who are suffering from 
chronic renal disease, are few, simple, and eft"ective. 
The first great element in the treatment consists in 
securing, as far as is possible, a free eliminative action 
of the skin. Towards the fulfilment of this object, 
the skin, over its entire surface, should be kept 
scrupulously clean, by at least one daily ablution. 
In such ablution it is not requisite to subject the 
patient to extremes of cold or of heat, nor to violent 
rubbings, rinsings, and such like water-bath ceremo- 
nials. It is sufficient for all purposes if the patient 
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will keep every part as clean as he doea those parts 
which are exposed to the light, A pail of cold or tepid 
water in a common bath is all-sufficient; neither 
need the wetshing be a long or formal process. TOr. 
step into the water ankle deep, with a good gloye- I 
sponge to wash the surface freely and carefully, i 
and to dry effectually with a rough towel, these are i 
the requirements, and these alone. The whole pro- 
ceeding is a matter of ten njinutes, and, carried out 
night and morning, is no great encroachment either 
on time or labour. 

Granting, however, that the ablution can be madej 
once only in the day, it had better be conducted 
at night than in the morning; for during the day 
a free accumulation of foreign and excreted mat- 
ters takes place on the skin, to sleep in which is 
most unwholesome and injurious. During the night 
this accumulation is trifling in comparison, but still 
it is better to remove it also in the morning, 

Coincidently with free ablution, active exercise 
of the body is essential ; and of all exercise, that on 
foot is the best. The exercise, in point of duration, 
may be prolonged, but it should always be so tem- 
pered as not to subject the patient to sudden alterna- 
tions from heat to cold. Nor should the patientj J 
when he has taken a walk or performed any muscu^J 
lar effort to produce a warmth of the surface, linges>l 
about in cold, or chilled, or damp air. 

In extreme cases, where the suppression of thi 
renal secretion is such as to demand a greateBl 
secreting force for the skin, the hot-air bath may* 
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^M prove very valuable ; nay, the irriQiediatc risk of an 

^M impending comatose attack may be warded off, I 

^1 believe, by the diaphoresis which the hot-air bath 

^1 induces. Enthusiastic advocates of the bath, who 

^M teach that it is intended to supplant exercise in all 

^M who can afford to pay for it, would urge, and do urge, 

^M that the said bath is the only remedy in the class of 

^1 cases now under discussion. I demur to this extreme 

^M doctrine ; for I know that, in the majority of cases, 

^M the simple influences of ablution and exercise con- 

^B stitute the first preventive agencies, and that, so long 

^M as the skin maintains a genial function by such 

P agencies, so long all that can be done evenly, and 

therefore safely, is achieved. But in saying this, 

I hold no reserve against the bath, in instances 

where rapid excretion is required. I am not sure, 

certainly, by what surface the excretion is, in every 

case, best effected, whether by the alimentary or the 

cutaneous surface ; but in the majority of instances, 

perhaps cutaneous elimination Is the readiest to 

be excited, the most pleasant, the least irritating, 

and as a measure for the discharge of urea, the most 

effective. 

The diet of the patient threatened with ursemia 
should be of the simplest character. Alcoholics in 
moderate quantities do no harm, but, as it seems to me, 
good; for they keep the surface of the skin free, and 
to the circulation supply a gentle stimulus which is 
much required. All highly seasoned foods should, 
H nevertheless, be avoided, and an excess of nitrogenous 
■ foods equally so. Animal food sliould not be taken 

V 
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more tban once daily. Fruits in their seaaon are 
useful, and I know of no kind of fruit which may 
not be taken in the fresh slate ; preserved fruits 
appear to derange the digestion, and to be objec- 
tionable. 

The amount of fluid taken should be moderate; 
it need not be greatly or ridiculously reduced, but 
kept within bounds : the adult man, I mean, should 
not exceed three pints of fluid daily on the aver- 
age, for to exceed this is to put a strain on the 
kidneys, the preservation of which from over- 
work is all-important. And, there is yet another 
hint of value in reference to diet, — the food taken 
should always be received in small quantities at a 
time. This rule, applicable to men and women in 
all periods of life, is peculiarly forcible in these 
cases; for the organs of nutrition and excretion 
have enough to perform when taxed lightly and 
often ; to overwhelm them with material is to stop 
their action altogether. 

Medicinally, the rule in urseraic cases holds good, 
" that the least done is soonest mended." It may be 
of service to give a purgative on occasions when there 
is constipation, and in the absence of a sweating hot- 
air bath, it may be essential to administer a brisk 
cathartic. Indeed, as a matter of experience derived 
from common empirical observation for centuries 
past, in early stages of uriemic coma (apoplexy, ac- 
cording to the vernacular), the treatment by free 
purgation has been the universal and, on the whole, 
the successful method. But in the selection of a 
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purgative, great care is necessary. To give, in the 
cases we are considering, a mercurial purge, is simply 
and positively to give poison. A saline purgative, 
therefore, or a simple vegetable pill, such as colo- 
cynth, or colocynth with a small proportion of gam- 
boge, is sufficient. In cases where the patient is 
ana;mic and feeble, a chalybeate aperient is often ad- 
vantageously prescribed, and repeated perhaps daily, 
if the constipation is obstinate or frequent ; such a 
purgative as the following, for instance, is of great 
benefit; — Saccharine carlonaie of iron, ten grains; car- 
bonate of magnesia, one scruple; sulphate of magnesia, 
one drachm. This may be given two or three times a 
week, or even more frequently. 

While the bowels and skin are thus led to active 
performance of their duties, the kidneys should be 
left to do as little labour as is in any degree possible : 
these facts being always kept uppermost in the 
mind of the practitioner, that the cessation of the 
excreting function of the kidney indicates at once a 
tendency to congestion of the renal organs ; that con- 
gestion, once commenced, passes rapidly to suppres- 
sion of function ; and that, to relieve renal congestion, 
not the kidney, but some other emunctory channel, 
must be freely opened. Let me dwell on this point 
with special force; for one of the greatest errors 
common to the inexperienced, is to give diuretics to 
a badly working kidney — an error as unphiloso- 
phical and injurious as it is unpardonable, 

I have shown that, in some cases of chronic renal 
disease, with tendency to suppression of urine and 
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accumulation of urea, there is often set up, aa though J 
it were a natural means of relief, a frequent action f 
of the bowels. The bowels may act two or three j 
times a day, and the amount of matter passed may J 
be large and fluid. This state may continue fori 
years, and, so far from being hurtful, may be, in truth, 
the saving clause. During the period while this 
lasts, the urine, moderately scanty, may be altogether 
free from albumen, and the progress of renal disor- 
ganisation be greatly prevented. I need hardly con- 
join to this description the advice, that so long as 
the elimination by the bowels is moderate it should 
not be checked ; and, above all, that it should never 
be checked by opium, i. c. by the administration of 
one narcotic to check the excretion of another. It is 
possible, nevertheless, that under some special influ- 
ence a diarrhocal flux may be set up in an ura?mic I 
patient which shall exceed the power of the system, J 
and demand, like an ordinary diarrhoea in a healthy:! 
individual, the exercise of some means by which HtM 
may be checked. In such instances as are now 
noticed, the use of opium and of grey powder, aloiii 
or combined, being carefully avoided, recourse shoulcli 
he had to one of the simple styptic remedies. Tanniit 
and gallic acid are excellent ; if they fail, sulphuri 
acid is the next remedy to resort to : given in fret 
doses with a little ice-water, as in ten-minim dosetfa 
of the dilute acid of the London Pharmaoi 
the remedy will require but little repetition to pro- J 
duce an astringent eff'ect as thorough as may be de- 
sired, for it is the natural tendency of the flux toJ 



UE-EMIC COMA. 



215 



stop spontaneously when the kidney resumes its 
action, and when compensation for suppressed action 
is no longer demanded. 

The rules I have here written refer to cases of 
chronic renal disorder in adults ; but they are not 
less applicable in a general way to cases in which 
the ureemic condition is brought on more rapidly, 
as, for example, in cases of scarlet fever ; for, in 
these instances, to encourage free elimination by the 
skin and bowels, to avoid opiate or mercurial astrin- 
gents, and, in a sentence, to relieve the kidneys as far 
as possible, are the points of practice for the preven- 
tion of urtemia. 

Pass we from these preventive modes of treatment 
to the second and more difficult problem. When 
urtemic coma is fully developed, what shall we do ? 
In the earlier stages, we once again resort to the 
principle of bringing the skin or the bowels into free 
play. The application of the hot-air bath, used 
either in a regularly constructed Turkish bath, or by 
one or other of the means noticed at pages 103 and 
104 of this volume, is undoubtedly the best and 
most direct measure. The use of heated air being 
from any cause impracticable, the next best plan is 
free purgation. 1 believe that a dose of scammony, 
with a full dose of colchicum wine, is at once the 
most active and efficient combination. "Whether the 
colchicum has or has not any specific action, inducing 
the alimentary canal more determinately to throw off 
products which should normally find their way out 
of the body by the urine, I cannot say, for I have 
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made no experimental inquiries on the subject ; but 
practically it does seem that colchicum exerts an 
effect in relieving the kidney, wltich is not exerted 
by other purgative remedies. Hence, in the ci 
under coneideration, colchicum appears to dei 
special consideration. 

But when urtemic coma is fully developed, 
the patient is unconscious and comatose, the mei 
of producing a derivative action on the skin are 
readily applied, for the action must, if it is to be useful, 
be general and long-continued. It is customary U 
blister in such emergencies ; the act is puerile, 
mere waste of time, and trifling with death. It 
customary to give at once a brisk purgative: the 
process is sound in principle, but too commonly in- 
effective, for not only are there difficultiei 
ministering the remedy, but when the coma is w< 
maiked, the bowels lose their excretory action, and 
not respond readily even to a purgative, although thi 
patient may swallow it. Are we then left without 
remcdyf No. I am convinced that when, in a ci 
of acute ursemia, the patient is not excessively 1 
nor yet poisoned with mercury, nor extremely en 
ciated, there is one, and only one, remedy to 
adopted, and, " evil be to him who evil thinks," tl 
remedy is none other than a free abstraction 
blood. 

On physiological grounds venesection, in extremi 
examples of uremia, comes forward as a natural am 
effective remedy ; for, as there is a soluble poison i; 
the blood, we secure in blood-letting the readies! 
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means by which to remove the poison directly. But 
there is yet another advantage in blood-letting : by 
it we relieve congestion of the visceral organs, and 
specially of the kidneys ; hence it usually obtains 
that, after the removal of blood, secretion takes place 
readily, and a response is offered to diaphoretic and 
purgative remedies which did not before present 
itself. 

Practically, again, the evidence of the value of 
blood-lettiug in uriemia is well home out. I have 
shown at page 143, what happy results follow vene- 
section duriug m-Eemic coma and convulsion occurring 
in the young, as sequences of scarlet fever, I have 
shown, at page 147, the advantage of the same re- 
medy in a case where the urfemic symptoms occun-ed 
on the administration of mercury to an aged mau 
who had been long subject to renal obstruction : to 
these I may add another example which, for special 
reasons, has always rested on my mind. 

An old man, who had suffered from frequent at- 
tacks of suppression of urine, was seized, in the year 
1847, with symptoms of coma and occasional convul- 
sion. The man was resident at a hamlet of the vil- 
lage of Littlebury, in Essex, and, as be was included 
in the union district of a practitioner whom I was 
assisting, I was summoned to take charge of the 
case. The coma was perfect, the convulsion fre- 
quent, and the danger imminent. I then, knowing 
very little about ura;mic coma, but beginning to get 
impregnated with the notions becoming prevalent 
respecting the lancet, refused to bleed. I had a 
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blister placed at the back of the neck ; I applied 
cold to the bead, and tried, quite ineffectually, to 
administer a purgative. Called late at night, I 
attended the next day, expecting nothing but a fatal 
termination. On the second morning I received, 
at the surgery, a message that I need not visit 
the patient again, as another doctor had been 
called in. Nevertheless, in passing the house soon 
afterwards, I did venture to make an inquiry how 
the old gentleman was progressing, and there I 
found him, sitting up in bed, quite conscious ; and 
two or three days later I saw him, not sitting 
up in bed, but leaning on his staff at the door of his 
cottage, as well as he had been for a period long 
past. 

The history of this man's recovery is remarkable. 
His friends had formed their opinion that he was 
suffering from apoplexy, and on that point we were 
not at variance ; but having formed this opinion 
they jumped at the conclusion that, because there was 
apoplexy, blood should be drawn. They were, con- 
sequently, not satisfied with my treatment ; and see- 
ing a neighbouring medical practitioner go by, they 
flumraoned his aid. Harassed by no scepticisms 
about the lancet, my compeer propped the old mau 
in bed, tied up his arm and bled away, and, as he 
hled,8ure enough the cloud of unconsciousness cleaved 
off, the pulse rose, the convulsion subsided, and from 
that moment the dying man recovered. It may be 
urged, that the process adopted by my learned 
brother in this case was not of the highest order of 
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etiquette, and to say the truth, neither was it of 
the highest order of science, and I felt both facts 
thoroughly at the time ; but inasmuch as he per- 
formed the great feat of prolonging the life of a 
suffering man, I buried my anger beneath the good 
that had been done, and took, from the facts, a lesson, 
never to be forgotten. 

In plain truth, when we criticise mercilessly the 
doings of our predecessors because they bled so fre- 
quently, we fall into an error as serious as that which 
we condemn. Our predecessors, though wanting in 
our advanced knowledge, were not so devoid of com- 
mon .sense and common feeling as to bleed, and con- 
tinue to bleed, without seeing any advantages from 
the practice. They did see advantages : they fre- 
quently saw cases, such as we have now discussed, in 
which results, in these days startling and almost 
miraculous, were achieved by the abstraction of 
blood. These results were at once encouraging and 
misleading, — encouraging in that they promised a 
remedy universal, on the d priori principle, in its 
application : — misleading in that, the nature of the 
symptoms being neglected in the considerations sug- 
gested by the practice, the practitioner was led to 
inquire, not whether the case was suited for bleeding 
at all (the suitability being always admitted), but 
whether the method of carrying out the bleeding 
was suited to the case. Hence, there arose endless 
controversies as to the amount of blood to be taken, 
the number of venesections, the vein from which 
tlie blood should be drawn, and such like, to end at 
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last, aa by an inevitable tendency, in the conception 
that the remedy, to be useful, could not be carried 
too far. Thus it was brought into general discredit 
by the effort to make it do too much. 

In these days we have departed from the principle ' 
of studying remedies in detail, to study symptoms 
and pathology in detail ; and this departure is good 
and safe. But it should do more than it has done: 
it should lead us rationally to apply every means of 
cure that may seem suited to every given form of 
disease, and to classify the specific remedies for our 
diseases as accurately as we tabulate the signs by 
which the diseases are known, and the organic de- 
vastations by which their course is marked. 

Returning to uraemia : when the coma is profound 4 
and death is imminent, and the diagnosis is sure, the 
remedy is blood-letting. The remedy should rarely be 
applied more than once, but then boldly, until in 
truth the oppression is relieved and the consciousness 
shows proofs of return. Let there be no local bleed- 
ing or half-measure; that is merely taking away the 
life-element without object, without, for an instant, 
setting the body at liberty from the poison ; but let 
a vein be opened by a free incision, and let the blood 
flow, until not the quantity taken but the effect pro- 
duced determine the cessation of the current. We 
have had an illustration in point, bearing immediately 
on this advice. In the case recorded in pages 142-4, 
a child was relieved at once by one copious dis- 
gorgement of blood; but when this same child, some 
weekslater, was seized in the same manner, and treated 
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this time by local blood-letting; the treatment was 
followed, not by relief from the symptoms, but by 
transition to death ; the depressing effect of the 
slow exudation of blood acting probably with the 
poison. 

But while I thus advocate the use of free vene- 
section in extreme cases of ureemia, it is not rational 
to hold out the belief that the remedy is certain in 
every case. We may learn, from experiment, an im- 
portant fact in reference to the remedial value of 
blood-letting in urceniia. If a dog, in which the func- 
tion of both kidneys is suppressed, be bled when the 
urasmic symptoms appear, he will for a time rally 
from them ; he will take food, lose his convulsions, 
and, in fact, temporarily recover. Again the urea 
and the water will accumulate ; again the symptoms 
will present themselves, and again they may be re- 
lieved by the abstraction of blood. Life can thus 
be preserved twice, and even three times as long as 
would be the case were the animal left simply to its 
fate; but the remedy is not potent to cure, because 
its frequent repetition is itself a fatal procedure. 
Thus, in this experiment, the remedy is palliative 
only. But if another similar animal, in which the 
function of one kidney is arrested, be bled ■when 
the symptoms of urasmic coma and convulsion have 
appeared, they will disappear on the abstraction of 
blood ; if they reappear, the symptoms may once more 
be relieved by venesection ; and now, if the bleeding 
be effectually done, the relief will often be perma- 
nent. The one remaining kiduey, freed from its con- 



J 



223 CLINICAL ESSATS. 

geation, will recommence its action, and recovery will 
begin in earneat. 

In the case of the human sufferer subjected to the 
urtemic poison, the effect of abstraction of blood will 
turn, as in the experimental cases, on the degree of 
occlusion in the kidney. If both kidneys be so far 
diseased beyond mere congestion, from structural 
degeneration or tubular blocking, that secretion is 
entirely checked, we cannot expect more than tem- 
porary relief from abstraction of blood ; but in truth 
such extreme changes are exceptional, and therefore 
is blood-letting a rational and proper remedy in all 
cases, selected according to the principles which I 
have endeavoured now to supply. 

Further, in uriemia, one of the great dangers of 
venesection, frequently encountered in certain forms 
of active disease, is not to be feared. In inflam- 
matory disorders, for which venesection has been 
so egregiously extolled, and yet so loudly condemned, 
the tendency of the blood is to fibrinous deposition, 
and the tendency of abstraction of blood, unless per- 
formed very early indeed, is to the same result. 
Hence, blood-letting in inflammation destroys not by 
absolutely emptying the system of blood, as is com- 
monly thought, but by producing a deposit of the 
fibrinous part of the blood in the heart, which de- 
posit mechanically arrests the circulation. In uree- 
mia, this tendency of the blood to deposition (except 
there be inflammatory complication) is absent, and 
therewith the danger, incident in other cases to the 
removal of blood, is absent likewise. 
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Finally, when in ursemic coma blood has been 
drawn and the congestive symptoms have been re- 
lieved, and the consciousness has returned, it remains 
still to relieve the kidneys of extra work, and 
to save them from congestion, by continuously 
keeping up a free but safe eliminative action from 
the cutaneous and alimentary, surfaces. If the patient 
be rendered feeble, he may be supported with good 
food, with steel, and even with wine ; but moderate 
over-secretion must never be checked, under the fear 
of the depression it may cause ; for now vicarious 
elimination is a substantial aid to life, and a pur- 
gative or diaphoretic, used within reasonable bounds, 
is virtually a tonic remedy. 



ON CAEDIAC APN(EA. 



By the term cardiac apnoea, I mean a form of breath- 
lessness often teiminating in death, which is due to 
the fact that, in the cases in which it is presented, 
the pulmonic current of blood is being withdrawn 
from the air. In this apnoea, the entrance of air 
into the lungs may be entirely unobstructed; for it 
is, as its name implies, an apncca commencing ex- 
clusively in the circulation, and at the heart. The 
symptoms by which this form of hreathlessness is 
characterised, have been noticed at different times by 
various names : such as, "angina pectoris," "cardiac 
asthma," " spasmodic respiration," and " syncopal 
asphyxia." But these terms have only served to con- 
nect the symptoms with some particular form of dis- 
ease, and have been introduced without any specific , 
attempt to define the exact cause of the symptoms as 
symptoms, sm generis. 

Further, cardiac apncca has often been confounded 
with syncope, from an impression, very generally 
diffused, that whilst all failing states of the body, 
depending on arrest of the blood in its circuit, 
pertain solely to syncope, so all failing states 
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of the body, depending on an obstruction to the en- 
trance of air into the lungs, pertain solely to dyspncea 
and apncea These definitions of syncope and of 
apncea are imperfect. Syncope, in its pure form, ia 
not attended by any difficulty of the respiration ; 
neither by dyspnoea nor by apncea. The respiration 
fails in sjTicope from want of power in the muscles; 
but this failure is general in the muscular system, 
and does not stand out as marked by any special em- 
barrassment of the respiratory mechanism, Apnoea, 
in its turn, embraces all conditions in which the re- 
spiration is embarrassed, and in which the patient 
feels an inability to respire with natural freedom. 
Apncea may, consequently, be divided into several 
varieties, and designated according to its cause. 
Thus, if it should arise from obstruction in the la- 
rynx, the apnoea would be " laryngeal ;" if in the 
bronchial tubes, " bronchial ;" if in the structure of 
the lung, "pneumonic;" if from arrest of blood to 
the lungs, " cardiac." For be it observed that the 
apncea from arrest of blood on the right side of 
the heart has, for its essential character, a disturb- 
ance between the normal relations of air and blood. 
The blood inspires and expires; and the production 
of apnoea is as perfect and as obvious in effect when 
the blood is cut off from the air, as when the air is 
cut off from the blood. Such differences as exist in 
the forms of apnoea are, it is true, definable and ob- 
jectively striking, but essentially the forms are all 
alike in effect. 

I purpose in the following essay to bring into one 



226 CLINICAL ESSAYS. 

view cardiac apncca, under whatever circumstances it 
may arise ; to follow it as a distinctive indication into 
those various forms of disease in which it may de- 
velope itself; and to show that, in whatever disease it 
is recognised, it has one essential cause and a specific 
importance. 

OBSERVED FACTS AND ANALYSES. 

A male child, seven years of age, was seized with 
symptoms indicating laryngeal inflammation, The 
attack was slight; and, after the application of two 
leeches to the throat and the administration of anti- 
mony for a few hours, the inflammatory signs seemed 
entirely broken. I left the child on the second even- 
ing much better, breathing freely, and playing in its 
bed. Soon afterwards it fell asleep, but awoke at 
four on the third morning, uttering a scream. When 
the parents turned to it, they saw that it was pale as 
marble. Its face and hands were cold ; the efforts at 
breathing were terrible ; and the action of the heart 
was such that the movements of the bed-clothes indi- 
cated every pulsation. I was summoned, and arrived 
to see these symptoms in all their fatality. I ques- 
tioned the little sufferer if he were in pain ; he 
pointed to his chest as the seat of the oppression. 
Constantly restless, he would raise himself on his 
elbows to fix his chest, and fill it by one long and 
painful gasp. The stethoscope showed that there 
was no obstruction anywhere to the entrance of air 
to the lungs. The first sound of the heart was faint, 
the second clear ; but the action was irregular and 
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vehement. After a few hours, the chest-wall was 
raised, and indications of emphysema were presented. 
At 2 P.M. death closed the struggle. After death I 
found, as I had suspected, a large fibrinous deposit 
filling the right auricle of the heart, extending into 
the ventricle, and so into the pulmonary artery. The 
deposit had shut off" the blood from the lungs, slowly 
but effectually. The lungs were blanched, emphy- 
sematous, and full of air. The windpipe and larynx 
were sufficiently free : there was no other scat of dis- 
ease in this child.* 

Mr. Duncan McNab, of Epping, has favoured me 
with the particulars of the following remarkable case 
of cardiac apnoea. 

A labouring man, who had been suddenly seized 
in the night with a sense of suffocation, came before 
Mr. McNab. After struggling awhUe for breath, 
he partially recovered, and lived on for weeks, breath- 
ing with great difficulty ; the only relief be could 
obtain was by placing himself in one position, viz., 
by lying with his face downwards and resting on his 
elbows. In one of his agonising struggles for breath, 
he died ; and after death it was found that a fibri- 
nous band, having its hold in the ventricle, extended 
into the pulmonary artery. The point of attachment 
of this band was on the anterior inner surface of the 
ventricle, so that, when the body was placed with the 
face downwards, the band was laid parallel with 
the inner surface of the wall of the vessel, and of- 

* See abo an tualogouB cftie in my wgrlt ' On Fibrinous Depositions 
in the Heut", p. IB. 
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fcred little obstruction ; but when the body was i 
dining on the back, the band stretched obliquely 
across the artery and obstructed the blood-stream. 
The lungs were of milk-white colour, and bloodless. 
The man had consulted Mr. McNab about strange 
sensations in his heart, a year or two before ; but his 
complaints were then regarded as due to profuse 
smoking and consequent hypochondriasis. 

In these two cases there was mechanical obstruction of 
blood on the right side, due to deposition of jibrine. 



In the year 1854 a medical friend, living close to 
me, summoned me late at night to see a relative, also 
a medical man, who had been suddenly seized with 
spasmodic breathing and pallor. I obeyed at once, 
and found a powerfully built man sitting, or rather 
partly sitting and partly lying, in an easy chair, with 
every muscle in his body fixed. His arms were as 
rigid as in tetanus ; his head was drawn back, his 
face was deadly pale, and the surface of his skin 
covered with a cold sweat. The agony of expression 
exhibited by the sufferer was appalling, and his efforts 
to breathe were desperate. I listened over the chest 
rapidly, and found that, whenever a little air could be 
drawn, it found its way readily enough into the lungs, 
The heart was beating with great irregularity, ani 
with such vermicular action that neither the systoli 
nor the diastolic sound could be clearly distinguished^ 
but sometimes one faint sound, probably diastolic, 
audible. The muscles were so rigid that it was wil 
extreme difficulty we got him to take a stimulant 
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but having succeeded, the action of the heart became 
more decisive, and the attack for this time passed 
away. When the patient was composed, he told me 
that he had had several such seizures, but none so 
severe. When he had his first attack, he said, he 
thought he must have been seized with tetanus. The 
pain usually commenced in the neck, seemed to creep 
down the anterior part of the chest, and then shot, 
like a lightning flash, through the chest, fixing 
the muscles immovably ; thence it extended down 
the limbs, first as a tingling tremor, afterwards as a 
continuous cramp. Micturition sometimes took place 
involuntarily during such attacks. He had lived 
freely. He had been an army surgeon, and had seen 
active service. He was not himself suspicious of being 
a sufferer from heart-disease: and, like many medical 
men, he did not like to think of his own case. 

On the following morning, I made a careful explo- 
ration of his chest. I detected a spot on the left 
lateral aspect of the chest, where the two sounds of 
the heart were feebly to be heard, the second most 
distinctly, and both without murmur. But, turning to 
the anterior aspect, at all points midway between the 
base and apex of the heart, there was entire absence 
of distinct rhythm : here the cardiac action was what 
I should desigifate vermicular in character. There 
were three or four quick, confused contractions, fol- 
lowed by a gap or pause. When he held his breath 
by an effort, this pause was much prolonged, and the 
symptoms of oppression were elicited. I diagnosed 
disease of the right ventricular wall ; and to the 
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friends and advisers of my patient I intimated the 
hopelessness of his case. In the way of treatment, 
I ordered tonics, and forhade violent exercise and 
over-anxiety. It was the fortune of this patient to 
consnlt, on the same clay, another member of our 
profession, but his misfortune that he intentionally 
held back the fact that any previous opinion of his 
case had been arrived at. The physician consulted 
was in the midst of morning engagements, and seeing 
a strong looking man before him, complaining of 
nothing but an occasional irregularity of pulse, did 
not examine the chest at all ; but, thinking that the 
irregularity was purely functional, that the spasmodic 
attacks were due to flatulency, gave an opinion that 
there was no reason for any change in life, and that 
the symptoms would all pass away under digitalis 
and alteratives, which were forthwith prescribed. 

The sufferer went home satisfied, and made no 
provision for danger. A few months later, he at- 
tended a near relative in labour, concluded the de- 
livery, retired to another room, and, with a scream, 
fell in one of his old spasmodic attacks. There was 
relaxation of the spasm, and recurrence; but this 
time there was no escape : he died in the midst of 
one of the seizures. 

I saw another illustration of this kind, also in a 
medical man, who had lived very fi-eely, and had 
undergone much exposure to the night air. In this 
case, signs of hepatic enlargement, for a time, drew 
attention away from the heart, the true seat of the 
disease. Ultimately the exact nature of the malady 
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became only too apparent. The cardiac dyspnoea in 
this case was, however, never so intense as in the 
case preceding ; but the attacks were much more 
frequent, and sufficiently distressing. I went down 
to the country one evening to see this gentleman, and 
slept in his house. In the night I was awakened sud- 
denly, to find him in his dressing-gown by my bed- 
side, imploring me to do something that should 
enable him to sleep, or to lie for one hour at rest, or 
to make one deep inspiration. 

In this patient, the lungs gave no indication of 
obstruction : in him, too, by careful auscultation of 
the left side, the systolic and diastolic sounds could 
be made out; but on the right aspect all was confu- 
sion — vermicular action. I made the same diagnosis 
here as in the preceding case ; and that diagnosis 
was correct. The patient died in one of the attacks 
of cardiac apncea ; and the right side of the heart 
was found, after death, utterly disorganised ; the 
structure in parts translucent, and tearing like wet 
paper. The walls on the left side were pale, but of 
ordinary thickness ; the valvular machinery was nor- 
mal ; and the lungs were free from disease. The 
liver had undergone but little morbid change. 

In these cases the cardiac apncea depended on disor- 
ganisation of the right muscular wall of the heart. 



I attended, in concert with Dr. Willis, in the year 
1851, a man, 45 years of age, who in June of that 
year was suddenly seized with great languor, and 
inability to move. Twelve years before, he had suf- 
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fered from rheumatic fever; but had recovered, as 
he thought, completely. In March, 1851, he had a 
second attack of rheumatism, for which he would 
allow no treatment to be adopted, and after which 
he was never well. On the 16th of June, when I 
first saw hira, he was sitting in a chair, his face pre- 
senting extreme anxiety ; his gait was feeble and 
tremulous ; his limbs restless ; and his mind irritable. 
On examining the chest, the lungs were found free 
from any disease. The heart was enormously enlarged, 
and, as it seemed, pushed downwards, so as to dis- 
place the liver ; the point of visible pulsation was an 
inch and a half above the umbilicus, but during a 
deep inspiration the pulsation was observable imme- 
diately over the umbilicus. The action of the heart 
was irregular, the sounds indistinct. On listening to 
this heart, it conveyed the idea of a large, soft, India- 
rubber bag 611ed with fluid, on which the walls of 
the bag were irregularly contracting. The pulse was 
small and irregular ; the veins were turgid ; and 
there was regurgative pulsation of the jugulars. The 
skin was of yellow paleness ; but there was no indi- 
cation of enlargement of the liver, nor of dropsy, 
The secretions were natural. 

The marked subjective feature of this case, again, 
was cardiac apnosa. But it occurred somewhat other- 
wise than in the other cases. The man himself 
was conscious of the want of air, and the anxiety for 
air during acute paroxysms was as great in his case 
as in the others ; but throughout the respiration did 
not, to the observer, appear so laboured. Whenever 
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the patient was asked to take a long inspiration, he 
could do it, and the transmission of the air into the 
lungs was, to the ear, freely accoraplished. The pain 
which attended the paroxysms was referred rather to 
the back and abdomen than to the sternum. 

The man continued under our observation without 
evincing much change of symptom until August, when 
he was almost altogether prevented from sleep by the 
recurrence of the attacks whenever he resigned him- 
self to repose. On the 6th of August, during one of 
the paroxysms of breathlcssness, he threw up some 
blood, bright, red, and frothy. This did not cause 
an increase of the paroxysms, but rather lightened 
them. By this time the breathing had become dis- 
tinctly oppressed ; the chest was fixed; and the pain 
in the back and abdomen during a paroxysm was 
greatly increased. On the morning of the 10th, he 
felt slightly relieved ; his breathing was free, and he 
could hold his breath as long as I could hold mine. 
But the relief was only transient. At nine in the even- 
ing, his oppression from want of air, and his efforts 
to bring the contracted chest into play, were terrible : 
withal, he was collected. I detected now that there 
was some effusion taking place in the right pleural 
cavity. At eleven o'clock, he died while I was pre- 
sent. He rose up in bed, and, saying that another 
fit was coming on, fixed himself to meet it, with his 
clenched hands buried in a pillow on each side of 
him : he opened his mouth widely, as if to inspire, 
and there he sat fixed as a statue, as I had often seen 
him before. But this time was the last. I waited. 
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and found there waa no pulsation going on at the 
wiist; yet the features, drawn firmly in expression 
of inscrutable agony, continued so 6xed, that I did 
not know whether he was living or not. We put 
pillows behind him, and gradually he relaxed apon 
them, unmistakably a dead man. 

The diagnosis I had formed in this case was, that 
there was a source of obstruction to the circulation 
through the right side of the heart ; but I thought 
that obstruction waa in the cavity of the ventricle, 
consisting, perhaps, of an organised fibrinous concre- 
tion. The latter part of the diagnosis was incorrect ; 
for the post mortem examination revealed a heart 
enormously enlarged from dilatation ; the pericar- 
dium adherent over the whole surface ; a firm adhe- 
sion between a large surface of the pericardium and 
the diaphragm ; and a girdle of oseific matter, two 
lines thick and half an inch broad, surrounding the 
heart almost completely. The bony ring was imper- 
fect only for a short distance over the left ventricle. 
The right ventricle was large enough to enclose a 
full sized orange, and its walls were hypertrophied. 
It had evidently been doing its work as a fi.xed 
ventricle. 

There was some effusion into the right pleural 
cavity ; but the lungs were normal. The mouths of 
all the great vessels were much dilated. There were 
no separated fibrinous concretions ; but the enlarged 
right auricle was filled with red coagulated blood. 
All the other viscera of the body were healthy. 

In this illustrative case, the cardiac apncea was due 
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to pericardial adhesion and OBsification, hy which the 
right side of the heart was disabled. 



On November 26th, 1850, a female child, 10 years 
old, came under my care for debility. She had suf- 
fered from a febrile attack ; her friends thought from 
scarlet fever, as there had been a rash on the skin, 
and as scarlet fever had been present in a house near 
by. I ordered the child a saline, and afterwards a 
tonic ; and continued to look in upon her daily until 
the 26th of August. On the morning of that day 
she seemed so well that I stated the visit to be the 
last : she was, when I called, actively at play, and had 
no complaint except of slight stiffness of the neck, 
which had been present from the first, but was so 
trifling that in my mind it passed as a little affecta- 
tion on the part of the child, rather than as a fact. 
On the evening of the 26th, I was summoned hastily 
to this child. She had been well all day, but towards 
the close of the evening had once or twice coughed. 
At half-past ten she went to bed with her sister, and 
got into bed making great merriment. As she was 
sitting down, she gave a scream, and cried for breath. 
Her sister turning round, saw her face turn blood- 
lessly pale, her head being drawn back, and her 
chest heaving : she gave an alarm, and within six 
minutes I was by the bedside. The patient was 
reclining on two pillows, with her head drawn hack, 
and the trunk of her body as rigid as marble. She 
was conscious ; and, when I asked her whether she 
was in pain, she tried to make an aflirmative move- 
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ment with her head, and pointed to the sternnm. 
rushed home to fetch some sulphuric ether : when I 
returned, she was in the same position as I had left 
her, hut dead. She remained rigid for some hours. 

I opened the hody next day. There was a little 
thin fluid in the pleural cavities, but no adhesions. 
The lungs were inflated with air, and were not in the 
least congested ; there was a slight frothy mucus in 
the larger hronchi, but no obstruction in any part of 
the respiratory channels. The heart was so con- 
tracted, that it had the appearance of a walnut, and 
it felt to the grasp as hard as a walnut. When it 
was laid open, its rigid contraction was still evident, 
but on immersion in warm water it relaxed. Its 
endocardial surface, prior to the relaxation, was ap- 
proximated, so that really no cavities existed, so firm 
was the contraction. There was not a trace of blood 
in the organ ; but the large veins leading into the 
auricle were full to distension. All other parts o£ i 
the patient's body were normal except the kidneys, 
which were slightly marbled in appearsince. The! 
whole of the soft tissues were pale, from absence of| 
blood. 

In this illustration, the cardiac apntea was due to\ 
tonic spasm of the heart. 

In the year 1847, a boy, 19 years of age, residingfj 
in Saffron Walden, Essex, was induced by his com- 
rades to take a lesson in smoking tobacco. Hel 
smoked two or three pipes, and then, to crown theJ 
mischief, put a portion of the weed into his mouth andj 
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commenced to chew. He soon spat a portion of tobacco 
out, but probably swallowed the remainder. These 
events, taking place in a very short space of time, 
were quickly followed by terrible effects. After one 
or two unavailing attempts to vomit, the body of the 
boy became suddenly rigid as in tetanus, and the 
face deadly pale. Alarm being now given, my own 
assistance and that of Mr. Thos. Brown were sought. 
I arrived first. By the time of my anival, the rigidity 
had relaxed, and in lieu of that the limbs were flaccid, 
as in profound narcotism from chloroform. The boy, 
nevertheless, was conscious, although he was unable 
to articulate. There was no pulse at the wrist ; but 
in the respiration the most striking phenomena were 
exhibited. Between each act, an interval of several 
seconds occurred, then a sharp, deep inspiration was 
made, which seemed to draw up the whole body, and 
produced the most painful contortions of the face, 
with tremor in the hands. Not apprised at first as to 
the cause, I ran my ear over the thorax, under the 
suspicion that a foreign substance had entered the 
larynx and was producing obstruction ; but the air 
entered freely, and fully inflated the lungs. After a 
little time, one of the lad's comrades, more candid 
than the rest, told me the cause of the attack. Mr. 
Brown coming in at this juncture, and hearing the 
history, joined with me in trying to produce vomiting 
by tickling the fauces. This failing, we quickly sur- 
rounded the patient with warm flannels and bottles, 
and, as soon as it could be got ready, introduced into 
the stomach, by the cesophagus-tube, a full emetic 
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dose of sulphate of zinc dissolved in warm water. 
The stomach fortunately responded freely, and gra- 
dually the youth began to recover ; but for more 
than twenty-four hours later there were frequent re- 
currences of attacks of cardiac apncea. At first 
these attacks remitted for two or three minutes, then 
for five or six minutes, and so on, in gradually in- 
creased proportion. As they passed away and the 
boy became able to converse, his dread of the pain, 
as each paroxysm approached, was acutely expressed, 
and, as the spasm appeared, he announced it in a sharp 
scream. He defined the pain precisely as I have 
heard it defined by the other patients whose histories 
have been given — a cutting sensation through the 
chest, attended with utter inability to breathe until 
relaxation commenced, and then easily re-excited if 
the attempt to inspire were rapidly made. The at- 
tacks recurred even during sleep ; but ultimately 
they subsided, and a good recovery was the result. 

In this case, the cardiac apncea was dependent on the 
presence, in the blood, of an alkaloidal poisoh. 

I could multiply largely these illustrations ; but 
the typical cases supplied are all-sufficient for the 
present history. They present cardiac apnoea as the 
accompaniment of five pathological states affecting 
the circulation, viz., obstruction on the right side of 
the heart ; degeneration of the cardiac structure ; 
mechanical emban-assment of the heart from ex- 
ternal pressure; spasm of the heart itself; and the 
influence of a poison. These changes from the 
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normal life include, I believe, all the states in which 
cardiac apncEa is induced. They may, however, be mo- 
dified in detail in various ways. Instead of obstruction 
in the pulmonary artery from concretion, there may be 
disease of the vessel and narrowing of its diameter. 
Instead of external adhesion or ossification of the 
pericardium, there may be pericardial effusion: and, 
in addition to the poison of tobacco, a vast number of 
analogous poisons may be placed on the list, such as 
strychnia, hydrocyanic acid, ammonia, and chloroform. 
Further, we may add to the list various animal poi- 
sons produced in the body, such as the poison of 
tetanus, and of the fevers of the typhous class. 

DIAGNOSIS OF CABDIAC APNtEA, DIFFERENTIAL AND 
ABSOLUTE. 

Differential Dtagnotis. From the other forms of 
apncca — the laryngeal, the -bronchial, and the pneu- 
monic — cardiac apncea is differentiated by the follow- 
ing facts. 

From laryngeal apnoca, cardiac apncca differs: (a) 
In that the stethoscope declares the absence of any 
obstruction in the larynx or tracheal tube, and the 
capability of free inspiration when the chest-wall 
itself can be raised to produce inspiration, (i) In 
that there is no deep congestion or blueness of the 
lips or cheeks ; but, in place of these indications, a 
livid pallor, (e) In that the muscular contraction is 
not a rapidly convulsive act, but of the character of 
tonic spasm, as in tetanus, [d) In that the miud is 
not necessarily obscured, but on the contrary is, as a 
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general rule, clear, and acutely alive to all impres- 
Bions. (e) In that the patient is conscious of a ter- 
rible oppression of the chest, accompanied usually by 
a sharp lancinating pain extending from the sternum 
towards the vertebral column. 

From bronchial apiicea, cardiac apncea is differen- 
tiated ; (a) In that it offers no indication by the ste- 
thoscope of bronchial obstruction, no cooing sounds, 
no rdlc. (b) In that there is no convulsive cough, 
nor expectoration, (e) In that there is pallor of the 
countenance, in lieu of turgeacence and dark discolor- 
ation. (^) In that the inspirations are distant, and 
as it were withheld, instead of being hurried and 
short, (e) In that the mind is conscious, and vividly 
alive to pain and anxiety. (/) In that the spasm of 
the general muscular system is tetanic rather than 
convulsive. 

From pneumonic apncea, cardiac apncea is distin- 
guished; (fl) In that there is no pneumonic crepita- 
tion, no rdle, and no dulness of the chest on percussion. 
(A) In that there is no expectoration, (c) In that 
the countenance is of a pallid, instead of being of a 
bronzed tint, and turgescent. (d) In that the mind 
is conscious, instead of being confused and excited. 
(e) In that the muscular system is tetanic, in lieu of 
being tremulous or rapidly convulsed. 

Lastly, there are two particular symptoms which 
afford distinguishing marks between all the above 
named varied forms of apncea, and cardiac apncea, 
1. The pulse, in other varieties of apncea, may be 
alow, or slow and feeble ; in cardiac apnoea it is 
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feeble and intermittent, being often for a long inter- 
val absent altogether, and on its return irregular 
and wiry. 2. In the three more ordinary forms of 
apncea, the pulse, if reduced or absent, returns when 
the difficulty to respiration, whatever it may be, is 
removed; in other words, the pulse wails for the re- 
spiration. In cardiac apncea, the reverse obtains ; 
the respiration is never relieved until there ia return- 
ing pulse ; in other words, the respiration waits for the 



From tetanus, which cardiac apnrea, in its severest 
forms, closely resembles, it may usually be distin- 
guished by the circumstance that the attacks of 
apncea have come on gradually, and with some pre- 
ceding general derangement of the health, distinct 
from anything like a traumatic cause. The spasm, 
moreover, commences in the chest, and does not pro- 
gress slowly, and as it were muscle by muscle, but 
is instantaneous, so as immediately to constrict and 
embarrass the respiration. Further, the spasm does 
not affect the limbs and muscles of the neck and 
back 80 manifestly as in tetanus, while such spasm 
as is excited is more prolonged in character during 
a single paroxysm. Lastly, in cardiac apncea, the 
symptoms of one attack are usually completed in 
one paroxysm ; this paroxysm may be very pro- 
longed, but, once subsiding, will not recur; while 
in tetanus there will be alternation of spasm and 
relaxation. 

From strychnine tetanus cardiac apncea is dif- 
ferentiated with more difficulty than from trau- 
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niatic tetanus ; or I had perhaps better said 
greater difficulties may be presented. Still, there 
are distinctions in cases where the effects of the alka 
loid strychnine are extended over a long period 
time. These distinctions consist first in the characi 
of the spasm ; the spasm in cardiac apnoea being 
from the commencement of the attack mainly directed 
to the chest, while in strychnine tetanus, as in ordi- 
nary tetanus, the spasm assails the muscular systei 
more generally, convulsing the body in all its pari 
Again, as we have before seen, in cardiac apucea the 
paroxysm, however long it may continue, does not 
recur when it has once subsided ; while in strych- 
nine tetanus the paroxysms are repeated in most 
cases, an entire subsidence of spasm taking place 
between each. Lastly, in fatal cases there re- 
mains, of course, the chemical test, which in cai 
diac apnoea will necessarily yield negative results 
while in strychnine tetanus it will as necessarily 
yield affirmative evidence of the presence of the 
specific poison in either the blood, the tissues, or 
the excretions. 

In any given case of poisoning by strychnine, in 
which the symptoms from their commencement to 
their fatal termination should consist of one prolonged 
and unbroken spasmodic representation, it might be 
next to impossible to determine from the observation 
of them alone the precise difference between strych- 
nisra and cardiac apncca. In such a case, there- 
fore, the solution of the question involved must be 
determined by the pathological and chemical investi- 
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gations instituted after death. If, on such inquiry, 
the cause of death should have been cardiac apncca, 
there will in the majority of cases be found sufficient 
evidence of disease, either in the walls of the lieart, 
or in the condition of the blood, of the great 
blood-vessels, or of the coronary vessels, to account 
for what has occurred ; while the absence of atrych- 
nine on chemical research will determine the dia- 
gnosis. In strychnine poisoning, on the other hand, 
the detection of the poison, whatever may be the 
state of the circulatory system, will be sufficient in 
itself to secure a direct affirmation of the cause of the 
symptoms, and the nature of the death. 

There is only one other disease which might be 
confounded with cardiac apncea; namely, hysteric 
spasm. Here, however, the antecedent history of the 
hysteric paroxysm, the character of the paroxysm 
itself, its peculiar intermittent type, its connection 
with partial syncope and unconsciousness, its freedom 
from intermission of the circulatory pulsation, its 
occurrence, in short, without evidence of disease of 
the heart, and its comparative freedom from danger, 
will usually free the practitioner from any doubt of 
having mistaken it for its more formidable rival car- 
diac apnoca. 



Absolute Diagnosis. The absolute diagnosis of car- 
diac apncca during the paroxysms may be stated thus. 
It is an apncca with open air- passages ; not pantiug 
breathlessncss, but suppressed breathing. The strug- 
gle for breath is due to spasmodic contraction of the 
B 2 
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muscles of respiration, and consequently is marked by I 
no rapid effort of those muscles to overcome a difficulty ■ 
in the respiratory tract. The apnoea is described by ' 
the patient, if be can express himself, as arising from 
without, as from external pressure, as though his 
chest were compressed and stiffened. There is dart- 
ing pain through the chest — cramp. The other parts 
of the muscular system, if they are involved, are 
cramped, not convulsed. The mind is usually un- 
affected. During the paroxysm there is either irre- 
gularity or prolonged absence of the pulse ; and the 
same condition, of necessity, is presented by the 
heart. 

The surface of the body is cold and pale ; the 
countenance stormed with anguish, but not inces- 
sant; if the spasm permit, there is constant move- 
ment on the part of the patient in the effort to obtain 
relief. 

There is always pain of the acute kind more or less 
marked. The pain is most frequent and most lancin- 
ating between two well defined points — the lower 
part of the sternum, through the chest, towards the 
last dorsal vertebra : with this pain the breathing is 
locked up. I believe this pain to depend on spasmo- 
dic contraction of the diaphragm. 

There is generally more or less of muscular spasm 
and pain in other parts of the body. In some cases 
one limb is thus affected, as one arm, which during 
the whole seizure may be in a state of intense suffer- 
ing, with more or less of rigidity: in other cases, i 
where the seizures are very severe, this spasmodiql 
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condition may extend throughout the whole of the 
muscular system, causing a general tetanic constric- 
tion. 

In prolonged cases of cardiac apno^a occurring in 
children, as in examples where the symptoms arise 
from fibrinous deposit on the right side of the heart, 
there is very frequently emphysema of the lungs pro- 
gressing to such an extent that the chest-wall is 
raised anteriorly : in the cases specified, the occur- 
rences named are certain indications of cardiac ob- 
struction in the right cavities, and of apncea de- 
pendent upon that cause. 

In all cases of death from cardiac apnoea, the final 
act is one of persistent muscular contraction; the 
heart first failing, the muscles of the chest become 
fixed from tonic spasm ; the voluntary muscles follow 
next ; and the whole body, left more or less rigid, 
may pass into rigor mortis without any intervening 
relaxation of the muscular organs. 



With these symptoms of cardiac apncea during the 
manifestation of an acute paroxysm, we must not fail 
briefiy to recall those which are preliminary, in 
chronic cases, and which may be said to give the 
idea of a predisposition to an acute attack. One of 
the earliest symptoms, then, of impending cardiac 
apna>a, a symptom which is often experienced for 
years before the disease marks itself out in its deter- 
mined character, is a sensation of sinking and ex- 
haustion over the region of the heart. This sensation 
comes on upon very slight exciting causes: such as 
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deprivation of food, worry, a little overwork, or 
any excitement. A determinate act of the mind to 
bear up against this sensation will sometimes tempo- 
rarily relieve it: a glass of stimulant taken with 
warm water will always relieve it; a moderate meal 
will do the same ; or lying in the recumbent position. 
In some persons these exhaustive signs occur at par- 
ticuljLT times of the day ; as at noon, or in the even- 
ing, or at the period of going to rest. 

For many months, or even for years, the central 
exhaustion thus depicted may cause no serious incon- 
venience. The subject of it may become irritable 
and excitable, or perhaps melancholic, distrustful, 
and complaining; but those about him attribute 
these indications to nervousness or mental irritation. 
At length some telling event corrects this error : it 
is seen that the patient often becomes struck with 
faintness and pallor; that he cannot sleep at night; 
that his faculties are at times unsteady ; and that a 
small amount of exertion produces breathlessness and 
objective anxiety. Upon these changes there is 
quickly engrafted an unmistakable acute apnceal 
paroxysm, and the extreme extent of the disorder is 
revealed, 

The physical diagnosis, in examples such as are 
now cited, is often, if it be put into practice, exceed- 
ingly trustworthy, and capable of shedding a light, 
too truthful to be happy, over the prognosis of the 
case. The first fact that strikes the auscultator is an 
absence of any pulmonic disease of a kind adequate 
to the production of the general symptoms; for, as a 
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general rule, the lungs are free from any serious dis- 
organisation or change. Turning to the heart, he 
notices next, in a vast majority of cases, that there is 
no murmur, and no evidence of valvular obstruction. 
In place of indications of valvular mischief, there is, 
however, a sign which is specially symptomatic. 
This is irregularity of action. In instances where 
this irregularity admits of analysis, the hesitation 
observed is found to occur in the systole. There are 
a few strokes of perfect rhythm, lub-dfip — pause ; then 
lub-dQp-dQp — pause — dftp-dOp ; and now again in 
rhythm, lub-dfip — pause. The patient himself is not 
conscious of this irregularity of the stroke as a particu- 
lar fact ; for there is always a column of blood in the 
arteries waiting to be pushed on by the systole, and 
hence one hesitation during a fair interval of naturally 
repeated strokes is not specially felt. In one patient, 
who was a long time under my care, the systolic sound 
was sometimes suspended for such a long period, that 
it seemed to me impossible that some eifect of which 
the sufferer was sensible, should not be felt. But I 
was wrong : for, on listening, I would aiTange that 
on a stamp of my foot the patient should note his 
sensations at that moment ; and, although I inva- 
riably gave the indicated sign at periods when the 
intermission was longest, yet I never gained any fact 
of a peculiarity of sensation, nor observed any obvious 
indication of failure of power on his part. 

And yet persons affected with this cardiac irregu- 
larity often tell the physician that they feel, at parti- 
cular times, a symptom which they attribute to irre- 
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gularity of the heart : this symptom is a creeping, 
rising sensation, commencing in the cardiac region, 
and ascending sharply into the pharynx ; it occurs 
often after food, or at the moment of falling to sleep ; 
it is very oppressive, and a source of great alarm to 
nervous people. It is always present in persons who 
are predisposed to cardiac apnoca, but it may be pre- 
sent in others ; and it does not depend on an inter- 
mittent systole of the heart. It is, I believe, a tem- 
porary spasmodic twitch, commencing in the dia- 
phragm, and communicated to the oesophagus: or 
else it is a reflex act from the terminal branches of the 
vagus to the branches supplying the pharynx. Any 
way, it is not cardiac ; for during its presence the 
heart may be beating in the most perfect time and 
tune. I have said that persons predisposed to cardiac 
apnoca always experience the sensation just deli- 
neated ; this depends on the circumstance that such 
person are inevitably suflerers from dyspepsia. The 
dyspepsia, I believe, always precedes the cardiac 
malady, and is, indeed, the basis of it, and a con- 
tinual attendant. 

Together with this dyspepsia, there are soon esta- 
blished an irregularity of the cerebral circulation, 
attended with frequent giddiness, occasional pains in 
the head, whistling sounds in the ears, and now and 
then with dimness of sight : these symptoms all con- 
tribute to render the person subject to them immea- 
sureably unhappy ; and hence, even in early stages, 
such persons become melancholic and utterly de- 
spondent. In two such examples, which came before 
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my notice, the patients committed suicide ; and in a 
third instance an attempt at suicide, nearly fatal, was 
made. The cases, in fact, of this kind constitute an 
almost distinct series of themselves ; the subjects of 
them running the round of the whole -Slsculapian 
fi-aternity, satisfied with nobody, and responding to 
no treatment, however rationally devised. 



PATHOLOGY OF CARDIAC APKCEA. 

In studying the pathology of cardiac apno3a, we 
are led naturally in all cases to the heart or the great 
blood-vessels, as the seats of the morbid changes upon 
which the symptoms depend. In our previous survey, 
we have seen, incidentally, a variety of morbid phe- 
nomena as attendant on cases of the kind named ,■ so 
that in this place it is unnecessary to do more than 
recall attention rather more systematically to these 
morbid conditions. 

The most common lesions in the circulatory system 
by which cardiac apncca is produced, are thinning 
and degeneration of the cardiac walls. These changes 
may present at least three general types. First, a 
change in which the muscular structure seems to 
have undergone a general atrophy and softening, 
without any actual intramuscular fatty deposit. The 
muscular tissue in these cases may indeed retain, to a 
large extent, its natural structural elements ; but it 
has undergone waste, and the fibre is consequently 
thinned and flabby. This form of degeneration com- 
mences, I believe, most frequently on the right side 
of the heai-t, giving rise in the first stages of change 
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merely to an irregularity of pulse, and occasional 
breathlessiiess ; in time the change extends to the 
left ventricular wall, upon which symptoms of direct 
failure of circulation occur, and therewith the earlier' 
symptoms of cardiac apncea are established. ' 

The second description of change in the cardiac 
structure consists in deposition of fat within the 
muscle ; and, in fact, in that ordinary modification of 
muscular fibre, which has been so ably described by 
Dr. Quain and others as fatty degeneration. I believe 
thatjin most of these cases, the first symptom of debilityi 
is shewn in the right side, and that the first general' 
symptoms are identical with those which mark simple 
atrophy. If there be a distinction, it consists in this ; 
that, in the earlier stages of fatty deposit, the affected 
structure is increased rather than reduced in dimen-^ 
sion, and that the physical signs, consequently, givet 
the idea of hypertrophy of the cardiac wall. 

The third description of change may be considered 
as a mixture of the two preceding : it is very common- 
in aged people, and consists of a thinning of the mus-. 
cular wall, of large deposition of fat externally, so aS' 
almost to enclose the heart in fatty matter, and some-i 
times of partial destruction of the muscular elements' 
of the organ itself. 

Together with these changes, there may now and- 
then be met atheromatous degeneration ; as athero- 
matous deposit on the valves, or atheroma of the*] 
coronary artery and aorta. Some of the older writers^ 
were of opinion that cardiac apncea (which they,: 
selecting one symptom alone as the type, were wonti 
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to call angina pectoris) was commonly, and indeed 
almost exclusively, connected with diseased condi- 
tions of the coronary arteries. I am inclined, never- 
theless, myself to think, that this was an inference 
based on a limited number of observations ; inasmuch 
as in my own experience, derived from an examin- 
ation of seven cases of cardiac apncea in which death 
actually occurred during the paroxysm, only one case 
yielded any evidence of disease of the coronary arte- 
ries ; and in that case an insufficient amount of deposit 
was present to produce serious obstruction, or mate- 
rially to affect the cardiac circulation. It may be pos- 
sible, however, that in some cases the organic mischief 
may commence in the coronary system ; but that 
which I want to point out, is the fact that the struc- 
tural change does not necessarily depend on a primary 
lesion in the circulatory system of the heart. 

Whenever the heart has undergone to a serious 
extent any one of the changes in structure which 
have been given above, the symptoms of cardiac 
apncea are manifested by very slight exciting causes ; 
but it not unfrequently happens, that the symptoms 
of failure of the heart are repeated over and over 
again without any fatal result, until some new me- 
chanical obstacle comes in the way to obstruct the 
passage of blood, and to so embarrass the already 
feeble organ that it cannot recover itself. Amongst 
the ultimate causes of death in cases of the kind now 
under consideration, slight filamentous deposits of 
fibrine around the tendinous cords of the tricuspid or 
mitral valves are most common. During the stasis 



of blood in the ventricles in the course of an attack 
there is allowed opportuaity for coagulation of a 
portion of the fibrine: as the heart recovers, the fila- 
ments of Bbrine thus separated interlace themselves 
with the chordae tendinea;, the curtains of the valves 
are brought into approximation, and the results are, 
complete arrest of the current of blood through the 
heart, and death. 

While yet this sheet has been in hand, I have had 
a singularly good illustration of the termination of 
life in the way here described. 

A patient of my friend Dr. Marshall, of Norwood, 
74 years of age, had suffered for a long time from 
cardiac apncca. The paroxysms usually occurred in 
the night, often preventing sleep, and offering those 
characteristic symptoms which 1 have described in 
previous pages. On the evening of Friday, the 25th of 
October, this gentleman went to bed dreading some- 
what the possibility of a disturbed night, and a return 
of thoracic spasm. On the following morning, he 
was found by his attendant sitting up in bed lifeless. 
He had put on his dressing-gown, and propped him- 
self with pillows, having, as the evidence seemed to 
show, risen (as was his custom when a paroxysm was 
coming on), walked the room, and returned to his 
couch. On making a jwst mortetn examination, we 
found the heart disoi'ganised In the way named in 
the third division given above. The organ was 
loaded with fat ; the walls were thin and flabby ; the 
right cavities were full of blood, the left empty ; there 
■j?as atheroma of tlie mitral valve, and also atheroma- 
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tous deposit along the coronary arteries, but not to 
such an extent as to reduce their calibre. The final 
cause of the stoppage of the heart was here found on 
the right side. Tlie chordee tendinea; of the tricuspid 
valve were looped together by filaments of fibrine, bo 
that the curtains of the tricuspid were brought into 
approximation, and their action suspended. I have 
described this form of concretion in my work on 
Fibrinous Deposition in the Heart, and have there given 
a drawing, showing the way in which fibrinous bands 
may loop up the curtains of the tricuspid, wliich cor- 
responds so absolutely with the appearances observed 
in Dr. Marshall's patient, that I reproduce it in fig. 
1 of pi. 11. 

It is necessary, therefore, in examining the heart 
and blood-vessels in cases of cardiac apncea, to le- 
mcmber the existence of these filamentous cords, and 
to look for them with delicate manipulation, as the 
mechanical obstacles which may have led ultimately 
to the arrest of the circulation. 

The next pathological condition, most frequent 
after those conditions which have been described, 
consists in the presence of fibrinous deposition in the 
cavities of a heart which in other respects is healthy. 
We find the concretion, giving rise to cardiac apncca. 
in a large number of cases of an inflammatory kind ; 
in croup, for example. Here the concretion is usually 
met with on the right side of the heart, where it may 
fill the auricle, or the auricle and ventricle, and send 
a prolongation into the pulmonary artery. Such an 
extension of concretion is well depicted in fig. 2, pi. 



in. Or again, the concretion may take the tubular J 
character, and may produce a cylinder within one of I 
the great vessels, as the pulmonary artery ; or it may ] 
line a cavity, as the auricle ; or it may exist as a solid I 
cylinder grooved on the outside in a spiral form. In 
the work ou fibrinous deposition above cited, I have i 
depicted every one of these varieties of obstruction J 
from deposited fibrine. 

In some rare cases, iibrine maybe laid down vpith- 
out any inflammatory symptoms ; and the indications 
of cardiac apncea may occur at intervals, according 
as the concretion shall lie in regard to the course of 
the blood ; that is to say, according to its position as 
an obstruction to the blood-current, or its removal 
from the course of the current. The case, the par- 
ticulars of which are given at page 227 of this vo- 
lume, and which occurred in the practice of Mr. 
McNab, is an apt illustration of the pathological ' 
state now being considered. 

Again, a concretion may undergo organisation ; 
the organised mass may have a point of attachment, 
like a pedicle, to some portion of the endocardial sur- 
face. It may thus be suspended in the current of i 
the blood ; may at times offer no difficulty ; hut may 
at other times, under a little extra exertion, float 
across the current, arrest the blood, and produce a 
distinct paroxysm of cardiac apnoca. Many years 
ago, I received the heart of a patient who had been 
under the care of my friend Mr. Beresford, of Nar- 
borough. In the left ventricle of this heart there was 
a globular concretion, perfectly organised, and at- 
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tached by a small pedicle to the posterior curtain of 
the mitral valve. 

This patient had for many years suffered from 
repeated attacks of cardiac hreathlessness ; in one of 
these paroxysms she died suddenly, the concretion 
having been carried upwards into the infundibulum, 
and having obstructed the arterial stream. 

A third pathological condition in cardiac apncea 
consists of changes occurring externally to the heart, 
on its pericardial lining. Thus there maybe ossifica- 
tion, as in the case described at pages 231-5 ; or there 
may be adhesion ; or, again, there may be rapid 
serous effusion. I remember one remarkable instance 
of this latter kind. A man was seized suddenly with 
symptoms of hreathlessness, pain shooting through 
his body, cramps, and extreme coldness. Cholera 
was dreaded at the time ; and, as the patient died 
without medical aid, it was assumed that be had suc- 
cumbed to the epidemic. On making the post mortem 
examination, I found the pericardium distended with 
scrum, and no other reason to account for the fatal 
result ; the effusion of course being amply sufficient. 

In all the examples given above, there has been 
such a change from the normal state, that the circu- 
lation has become mechanically arrested, either by 
failure of muscular power, or by internal obstruction 
to the course of the blood, or by external obstruction 
to the mechanical action of the heart, I might probably 
greatly enlarge on these points; I might show other 
lesions leading to the same result; but the illustrations 
given are fair types, and thoee most commonly seen. 
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There are, nevertheless, a class of cases in which 
cardiac apncea exists, and of which the one given at 
pages 235-6 is an example, where no structural lesion 
of the heart, external or internal, is present, but where 
the central organ of the circulation suddenly ceases its 
function by a spasmodic contraction of its walls. In 
these instances, the heart is found small, firm, and 
empty ; its cavities virtually obliterated by approxi- 
mation of their surfaces. This pathological state, 
uncommonly rare, must have for its cause either a 
modified condition, of blood, by which the tonic con- 
traction is excited, or a modified condition of the 
nervous system acting upon the organ, to produce 
spasm through its nervous supply. Up to this time, 
however, not the slightest clue has been obtained as 
to the nature of the morbid changes by which the 
result is brought about. 

Lastly, in those forms of cardiac apncea where the 
symptoms have been induced by the introduction of 
a poison from without into the body, we may find the 
heart, according to the nature of the poison, spasmo- 
dically contracted on both sides, or relaxed on both 
sides and full of blood, or contracted on the left side 
and relaxed and full of blood on the right, Thni 
in poisoning by strychnine, the first of these condi- 
tions may be obtained; in poisoning by aconite, the 
second ; and in poisoning by inhalation of chloro- 
form, the third. In these cases the blood, for many 
hours after death, remains fluid, and generally dark. 

Although I have noted the morbid conditions oi 
the heart and blood as holding the place of primar 
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importance in the pathology of cardiac apncea, there 
are one or two points of a general kind which must 
not be overlooked. As a rule, after the form of death 
under our consideration the external surface of the 
body is left blanched and free from ecchymosis. If 
death shall have taken place in the midst of one of 
the paroxysms, the body will be left rigid, and 
this rigidity may pass into rigor mortis without any 
period of relaxation. But if the death take place 
after the subsidence of muscular contraction or 
during a paroxysm in which the muscles of the body 
generally are not involved, then the body is left free 
of rigidity, and as though, indeed, it were in a state 
of gentle sleep. In these cases rigor mortis is slow 
in its development. 

Irrespectively of those lesions which may exist in 
other organs than the heart, and which may indicate a 
general degeneration of the body, such as atheroma 
of the vessels of the brain, fatty degeneration of the 
liver, and degeneration of the kidneys, but little can 
be added as specifically denoting, from pathology, 
the preexistence of cardiac apncea. But inasmuch 
as, in a large majority of cases, the fatal paroxysm 
is due to an arrest of the flow of blood through the 
right side of the heart, so, even in cases where there 
is no structural lesion of other organs, there is usually 
fonnd a considerable amount of venous congestion, 
particularly in the liver, kidneys, spleen, and brain. 
Even the muscles may share in this congestion, and 
present a darkened surface, from which fluid blood 
readily exudes. The condition of the lungs, how- 
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CTer, oftcD differs from that of the other Tascular 
otgana in this respect. For, if the circulation be 
arrested absolutely on the right side of the heart, 
then, the current of blood passing through the pul- 
monary artery being cut off, the lungs may be left 
not only free from congestion, but bloodless; while 
the other vascular organs are largely congested. In 
cases, on the other hand, where the obstruction has 
commenced on the left side of the heart, and the 
current of the blood has been cut off in its passage 
through the aorta, the lungs may be the chief seat of 
congestion ; the other vascular organs being, by con- 
trast, moderately free of blood. 



CAD8E AND CAUSATION OF CAKDIAC APNtEA, 

In considering the cause and causation of the 
symptoms known in their collected sense under the 
term cardiac apnoja, we turn in every case to some 
one or other of the morbid conditions of the heart or 
blood for a predisposing cause. These conditions may, 
as we have seen, be varied ; but they have all this 
great feature in common, that they imply a deficiency 
either in the propelling power of the heart or in the 
sustaining power of the blood. 

One or other of these predisposing causes present, 
any additional cause may prove the excitant which 
shall have for its tendency the sudden development 
of the predisposing cause. Thus, in examples of 
degenerated heart, mental shock and anxiety, too 
long a deprivation of food, sudden exertion, passion, 
sudden fear, diarrho2a, over-repletion — any one 
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these — may act as an excitant of the paroxysm. That 
these excitants differ widely the one from the other 
is true; but the difference involves no paradox, for a 
heart enfeebled may be stopped as readily by calling 
it into a sudden action which it is not prepared to 
meet, as by withdrawing from it that sustainment of 
which it is not able to lose a tithe. 

But, perhaps, the most frequent of all exciting 
causes is profound sleep. In the early hours of the 
morning, when the influence of the sun has been 
longest from the eai'th, and when the physical forces 
have to a considerable extent relaxed under the effects 
of sleep ; when, in simple terms, the action of the 
heart, even in the healthy man, is at its minimum 
of propelling power, then are those who are predis- 
posed to cardiac apnosa most readily affected; then 
not unfrequently they die, perhaps without awaking, 
or not dying, they awake in the midst of a paroxysm, 
the chest fixed and the body more or less tetanic. 
For this same reason, in cases far advanced, the 
inability to sleep, owing to the recurrence of the 
paroxysm, becomes, as we have seen, one of the most 
characteristic manifestations of the affection. 

From this it happens that even events, trifling 
when they occur in the organism of a sound man, may 
turn the scale fatally in one disposed to cardiac apncea. 
For instance, flatulency leading to distension of the 
stomach, produces in the healthy individual but a 
temporary inconvenience, a little pain and fulness in 
waking hours, and at most a disturbed dream or 
nightmare during sleep. But in a man with a heart 
s2 
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disorganised, when the distended stomach presses on 
the diaphragm , and inspiratory movements are slightly 
impeded, and the lung-circulation embarrassed, the 
feeble heart encounters a struggle for which it has no 
resources, and an apnoeal paroxysm is the result. I 
believe, indeed, that flatulency, acting in the way 
suggested, is beyond all others tlie most frequent 
exciting cause of cardiac apncea in cases of cardiac 
disorganisation ; aud although, from being a cause 
temporary in its nature and removable, it is not 
necessarily a fatal excitant, yet occasionally it is even 
fatal when the degeneration has reduced the cardiac 
power to its minimum. 

There are again cases, as we have seen, in which 
cardiac apncea may occur without any predisposing 
organic change; but in these instances some poison 
has been introduced into the blood, and has acted 
so suddenly and powerfully that the predisposition is 
not requisite, the exciting cause being immediately 
brought into action with all-sufficient potency. 
Poisons which produce these effects act one and all 
on the same general plan ; that is to say, they arrest 
the action of the heart primarily through the blood. 
They include a large group of poisons : some of the 
alkaloids, as strychnine, brucine, and nicotina: the 
ammonias, the cyanides, and certain of the volatile 
poisons, such as nitrite of amyl and amylene. 

Turning now to the consideration of the symptoms 
presented during an attack of acute cardiac apnoBa, 
we iind them reducible, physiologically, to one lead- 
ing state — spasm of the muscular system, with its 
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attendant details of pain and reduction of tempera- 
ture. The recent progress of physiological science 
has led us closely to a correct understanding of the 
reason why this spasm should occur. It has shown 
us that this spasmodic state need have no organic 
lesion of the nervous centres for its cause, but that it 
is a product of a derangement existing between 
blood and muscle. Let me explain this as tersely as 
I can. 

For the sustainment of the perfect balance of the 
muscular force, three conditions are absolutely re- 
quired. First, it is necessary that the muscle should 
have a full supply of blood. Secondly, it is requisite 
that the blood thus supplied should possess the power 
of giving to the muscular structure a permanent 
temperature, which must not vary materially from 
98°. Thirdly, it is essential that the nervous con- 
nection betwixt the muscle and nerve-centre be 
everywhere intact. "VVe can prove these positions by 
a variety of experiments. 

We lay bare the heart of an animal and keep up 
artificial respiration. If the experiment be neatly 
done, aud the animal operated on be kept gently 
ansesthetised, the heart may be observed, if the peri- 
cardium be unopened, beating rhythmically and with 
suf&cicnt power to sustain both the pulmonic and 
systemic circuits for a long period of time. We 
watch the animal thus placed, and we observe that 
so long as the circulation is steady there is no con- 
vulsion, no spasm. But we interfere with this 
steady circuit of blood ; we compress the great aorta, 
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for instance, at its origin, and cut off the supply of J 
blood in this way from the systemic circulation ; and ( 
the results are, first, tremulousness, then convulsion, j 
and finally tonic spasm. 

Or, in lien of mechanically arresting the blood 
through the aorta, we check it on the venous side, by 
compressing the superior and inferior cavee ; and now 
we see the heart cease action and its left side close in 
permanent systole : upon this the muscles of the 
systemic circuit become rapidly convulsed, and, as the 
blood which they retained is applied, spasmodically 
contracted. 

If again, instead of mechanically obstructing the 
flow of blood, we inject through the pericardium | 
upon the heart a stream of water reduced in tem- 
perature nearly to freezing point, we observe the 
heart make a rigid contraction ; whereupon, the cen- 
tral organ ceasing its play and the muscles generally 
losing their vascular supply, there follow general I 
tremor, convulsion, and spasm. 

Once more, we modify the operation by injecting 
into the heait, through the external jugular, some one 
of the poisons I have named — ammonia, tobacco, 
hydrocyanic acid, strychnine ; and, as the poison finds 
its way into the coronary system, we see first in the 
heart disturbance of action, palpitation, spasmodic 
contraction, cessation of motion, and afterwards a 
continuance of these changes carried on to the mus- , 
cular system at large. 

We may vary these experiments in a variety 
ways. Instead of laying bare the heart, we may stop 
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its action by introducing through the thoracic wall a 
finely pointed pair of forceps, and by compressing the 
Tessels at the base by one firm grip ; the results will 
be the same — general muscular tremor, convulsion, 
Bpasm, cessation of motion in spasm. 

Or we may reduce the temperature of the blood 
by making the animal breathe an air intensely 
chilled ; the results will be identical in fact, although 
the time in which such results will be presented may 
be considerably lengthened. 

Lastly, we may modify this line of research by 
transferring it from the muscular system at large to 
some particular muscle. We may inject into the 
structure of such muscle one or other of the agents 
to which I have referred, or we may reduce the tem- 
perature, or we may cut off its blood-supply; and we 
shall find as results tremor, convulsion, contraction, 
more or less persistent. 

Between the effects produced by all the agents 
just described and those efi'ects which are excited on 
muscle by galvanism, there is moreover a great 
similarity : there are the same contractions and the 
same pain ; and not only so, but symptoms closely 
analogous to those of cardiac apncea may be produced 
by directing a powerful intennittent shock through 
the chest from the sternum to the lower division of 
the vertebral column. 

The lessons to be gathered from these observa- 
tions are very important in regard to cardiac apnaa. 
Tliey show that, inasmuch as the arrest of blood to a 
muscle produces spasm, so cardiac apncea invariably 
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is excited by any cause that shall rob the heart of the- 
power to feed itself by its coronary vessels, or by any 
cause that shall so modify the blood as to render it 
incompetent on entering the coronary system taj 
support the muscle. They show further that the 
cause of the spasmodic constriction of the chest is the 
same ; that, the heart failing in power, and failing 
therefore to supply the general muscular system, the 
involuntary muscles quickly use up their receiveej^] 
blood and take ou permanent contraction. They ex- 
plain also why in extreme cases, for the same reasons, 
the voluntary muscles become similarly implicated. 

The question may naturally be asked, why, in all 
cases of sudden arrest of the heart, the whole voluntary 
system of muscles is not equally affected with the 
involuntary during the paroxysm^ The answer tO' 
this question is exceedingly simple. In all cases at, 
the kind, the arterial system is left charged with 
blood, and the muscles therefore are, for a certain 
time, prepared to withstand the arrest. The involun- 
tary muscles, however, go on acting independently 
and, consequently, use up their blood-supply, and 
having used it up assume the contractile state ; but 
the voluntary muscles, having no necessity for action, 
undergo less rapid change and remain longer in a 
state of relaxation, feeding passively, as it were, on 
the supply of blood which they had previously re- 
ceived. We see this same fact beautifully illustrated 
in death from ha;morrhage ; as the current of blood 
is fatally flowing, the heart first ceases, then the 
muscles of respiration ; lastly the voluntary muscles. 
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participate, undergo convulsive movements, and 
spasmodically contract into inaction. 

Ell resume, the predisposing cause of cardiac 
apna;a consists always in gradual failure of the me- 
chauical force of the circulation : the exciting cause 
is anything that shall drive that failure on to suspen- 
sion of the circulation, and deprive the milscles of 
blood. Cardiac apnoea is virtually, therefore, as- 
phyxia commencing in the circulation, 

TREATMENT OF CARDIAC APNCEA. 



AVhen once cardiac apncea has proclaimed itself in 
a definite paroxysm, but little, I fear, can be done to 
avert a fatal termination during one or other attack. 
In cases where the paroxysms are slight, or where 
the waiTiings only are given, such as have been de- 
picted in the section on " absolute diagnosis," we 
may, nevertheless, if we are convinced that the 
change which is progressing consists of degenerative 
tendency in the structure of the heart, advise the 
patient very greatly to his advantage, and materially 
reduce the predisposition. Thus, if he he given to 
habits of intemperance, by far the most fertile source 
of cardiac muscular atrophy, we may advise him to 
reformation, may replace his port wine or brandy by 
a light Burgundy, and entice him to free himself 
from that external recklessness, irregularity, and ex- 
posure, which, not less than the alcohol itself, lay 
the foundation of disease. I do not, however, for 
my own part, in these examples, advise sudden and 



OLIIilCAL E8BA.ta. 

complete removal of alcoholics. I believe that to the 
habitually intemperate alcohol becomes a form of 
food ; and I know that as a food it cannot be instantly 
replaced by anything else in the way of sustenance, 
however wisely the new bill of fare may be selected. 
For this reason, if ever we do attempt rashly to 
deprive an alcoholic patient of all alcohol, he imme- 
diately begins to lose power ; his sinking sensations, 
which no simple food can replace, drive him in- 
stinctively from our directions to his old resource ; 
he finds relief in that, and, looking on his Mentor as 
an impracticable man, returns to alcohol as food, 
with a more lively appetite for it than ever. 

In other cases, where the patient is encumbered 
with fat, and where it is dreaded that the heart is 
overburdened externally, or has undergone fatty 
degeneration, we may render service by recommend- 
ing such a change in dietary and mode of life aa 
shall tend to reduce the fatty deposit and develope 
tile muscle. In these instances we shall suggest 
that, as regards food, the patients do reduce the 
amount of fatty substances, such as butter, or the 
fat of flesh ; next, that they reduce, or remove 
altogether, substances transformable into fat, espe- 
cially sugar. I once had under my care a lady, 
who, encumbered to the last degree with fat deposit, 
was really in danger. For all articles of diet having 
a tendency to produce fat, she had a peculiar dis- 
taste, except for one, namely sugar ; of this she con- 
fessed that she would sometimes take half-a-pound, 
or even a pound a day. I assured her, positively. 
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that this habit was the cause of her distress, where- 
upon she had the resolution steadily to give it up ; since 
which time, although she has remained always comely, 
she has suffered from no serious embarrassment, and 
has lost all the threatening symptoms of cardiac 
breathlessness. 

Nest to reduction of sugar, in these cases, it is 
well to reduce the amount of beer, and after that of 
bread ; indeed, it is advisable, in most instances, 
to withdraw the former article altogether, and, if an 
alcoholic must be taken, to select some of the light 
French wines, such as claret or Burgundy. In Ueu 
of the fat-forming foods, the patient should be 
instructed to take the nitrogenous articles of diet in 
greater quantity, such as eggs, and the lean of meat ; 
while milk, as representing both series of food in 
perfect proportions, may be used ad libitum. Care 
should also be taken that tlie meals be frequent, 
but each time in small quantity, so that the body 
may never, on the one hand, become depressed from 
deficient aliment, nor, on the other hand, overbur- 
dened by an excessive supply. 

To these regtdations in diet, exercise out of doors 
must always be added : this exercise should never 
be violent, but, commenced in moderate degree, 
should be steadily increased until the patient is 
capable of walking ten or fifteen miles a day without 
undue fatigue. 

Together with these rules, free excretion, renal 
and alvinc, should be maintained; and, occasionally, 
copious exudation from the skin, by means of the 
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hot air bath, should be excited, if circumstances pre- 
vent a due amount of bodily exertion ; but I can 
conceive no case in which the bath can exclude 
or take the place of muscular exercise. 

Medicinally, tonics, and particularly the tincture 
of the sesquichloride of iron, if there be ansemia, may 
be given with the greatest benefit. I often prescribe 
the iron, together with quinine, when there is failure 
of appetite, and have found the combination excellent ; 
I have eilso combined it with solution of peroxide of 
hydrogen, in doses of five minims of the tincture of 
the sesquichloride, with from one to two drachms of a 
solution of peroxide containing ten volumes of oxy- 
gen, and have seen great good result from this 
administration. Connected with the use of iron, 
however, there is one important point of practice 
always to be borne in mind ; namely, to give re- 
peatedly, during the time, gentle alteratives, so as to 
keep the secretions from the liver and alimentary 
canal in full play ; unless this be done, the tonic acts 
as an over-repleting agent, and virtually depresses, 
instead of giving support to the system. 

Certain medicines, again, ought always to be care- 
fully avoided ; and, beyond all others, mercury. I 
do not say that a mercurial purgative is to be rigidly 
prohibited, but anything like a long, or even 
short course, of mercury, must certainly be avoided. 
Antimony, too, must, if possible, be struck off the 
list; and equally so digitalis, I must dwell a mo- 
ment on this last-named medicine ; it happens often 
in persons predisposed to cardiac apncea, that the 
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heart, in embarrassed moments, palpitates — endea- 
vours, in a word, to make up in rapidity what it has 
lost in power. It is easy, very easy, to be misled by 
this symptom, and to conclude that an organ ap- 
parently so active, but really so feeble, should be 
depressed into natural action by so direct a sedative 
as digitalis. The error may almost be called fatal ; 
and, as I have known it do the utmost mischief, I the 
more heartily expose its dangers. 

In those cases where the tendency to cardiac 
apnosa is induced by deposition of fibrice in the 
circulatory system, cases of the acute inflammatory 
kind attended with increase of fibrine, the preventive 
treatment consists in endeavouring to retain the 
fibrine in solution ; this is best done by the free 
administration of alkaUes. Nay, if a diagnosis can 
he formed that a fibrinous deposit is left in the 
heart and is producing chronic symptoms, it would 
be rational to sustain for long periods of time the 
superalkaline condition of blood, care being taken 
not to carry the alkali to the extent of modifying or 
destroying the red corpuscles. 

In other forms of cardiac disease, where there is 
bony deposit surrounding the heart, or adhesion, or 
atheroma, or ossification of the coronary arterv I 
doubt if anything more can be done than to order a 
well-regulated hygiene, and to protect the patient as 
far as possible from those exciting causes I 
an acute attack is induced. 
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We have finally to consider the treatr 
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best during a paroxysm of cardiac apnoea. This is 
very simple. The first point in practice, is to give the 
patient plenty of air ; the next to place him in the 
Bitting or semi-recumbent position; the third to 
apply to him as much warmth as can conveniently 
be borne. 

I have shown that the spasm in these cases 
depends on the removal of blood from muscle ; 
if I had chosen to have gone further into the physio- 
logical question, I might have proved that the depri- 
vation of blood from muscle produces spasm, because, 
under such deprivation, the muscle loses that force 
upon which its relaxation essentially depends, caloric. 
This is the great law which, remembered, governs the 
whole of the treatment — That without a due measure of 
caloric a muscle must he spasmodically contracted. It is 
right, therefore, to infuse warmth by every possible 
way, by the friction of the warm hand of another 
person over the contracted chest, by the application 
of a hot sinapism, by securing for the patient a 
warm air for inhalation, and by administering fluids 
heated to a degree such as can be tolerated. It 
is the customary, I had almost said the instinctive act, 
of bystanders who witness paroxysms of cardiac 
apnosa, to give to the sufferer a glass of hot brandy 
and water or other stimulant ; and the Immediate 
success which usually follows this practice is a 
guarantee of its worth. But it should be re- 
membered that it is not the alcoholic which pro- 
duces the immediate relaxation, but the diffusible 
caloric conveyed by the water; and that if the 
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alcoholic is not at hand, it is good practice to give the 
heated water without the alcoholic. 

From what has been said respecting the adminis- 
tration of caloric during cardiac apnoea, it might be 
suspected that the warm water bath would be the 
f remedy par excellence. There are, however, disad- 
vantages in recommending this : in the first place, it 
i cannot often be obtained in the emergency ; in the 
next place, it does not immediately supply caloric to 
the internal organs ; and in the third place, by largely 
dilating the vessels of the external surface, it impedes 
rather than increases the actual force of the circula- 
tion. I do not say that in prolonged cases of spasm 

I it should not be tried; but unquestionably the readiest 
jl way of supplying caloric to the diaphragm and heart 

is to throw it into the stomach; there it diffuses 
quickly, and communicates its relaxing property to 
all the surrounding muscular organs. 

It has been customary in cases of cardiac 
apncea to administer what are called antispasmodics, 
such, for instance, as ammonia, musk, valerian, 
sulphuric ether, and chloroform. Physiologically, it 
is entii'ely false to call these remedies antispasmodics ; 
for, injected into muscle, they have no power of pro- 
ducing relaxation; on the contrary, they are excitants 

II of muscular action, and paralyse by exciting over- 
action. But there are few examples of cardiac apncea 
in which there is not during the paroxysm distension 
of the stomach from flatus ; and in these instances 

I the stimulus, by exciting the stomach to contraction. 



indirectly relieves largely the breathing and the cir- 
culation. Hence these substances may be administered 
with good effect, but they should never be carried so 
far or repeated so often as to over-stimulate the 
muscles of respiration or the heart itself. 

Direct sedatives, such as opium and hydrocyanic 
acid, are daugeroua remedies during an attack of 
cardiac apnosa ; so, likewise, is alcohol a dangerous 
remedy if pushed to any extent. 

In extremis, artificial respiration is the only resource; 
the air should be gently introduced into the lungs, and, 
whenever practicable, should be raised in tempera- 
ture to a degree equal at least to that of the body 
itself, 98° Fahr. A simply constructed and portable 
instrument for quickly \\arming the air to be used in 
artificial respiration is a desideratum at the present | 
moment. The simplest apparatus of the kind is one I 
devised by myself and depicted on figure 1 of plate iv. I 
It consists of a small zinc bath, in which are immersed! 
a few yards of fine tubing communicating by onel 
common outlet for admission of air and another com- 1 
mon outlet for exit. The opening for the entrance of ] 
air in a pair of double-acting bellows (fig. 2, plate iv) 
is attached by India-rubber tubing to the exit tube of 
the bath, and the bath itself is then filled with boil- 
ing water ; in this manner, as the bellows play, the air 
is drawn through the tubing immersed in the heated 
water, and is itself very effectually warmed. But the 
apparatus is cumbersome, and is not, I fear, appli- 
cable as yet to the immediate wants of the busy 

medical practitioner. t^^H 
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MR. F. A. ABEL, P.O.S., &. MR, C. L. BLDXAM. 

HANDBOOK OF CEEMISTRT: theoretical, practical, 

AND TKCHNICAL. Second Edition. Rid. clntli, 15«. 



A PRACTICAL TREATISE ON DISEASES OE THE URINARY 

AND GENERATIVE OROANS IN BOTH SEXES. Thiid Edition. 
£1. Is. With Plates, £1. 11-. e;;. the Plate! nlone, limp cloth, lOj. 6d. 

THE FUNCTIONS AND DISORDERS OF THE REPRODUC 

TIVE ORG.UJS IN YOUTH, IN ADULT AGE, AND IN ADVANCED 
LIFE. Considered in their Phjsiulojjfeot, Soi^ial, nnd PsjchnlogiDal ReUtione. Second 
Edition. Bto. dotl, 7». „;. 

PROSTITUTION I Conaidered in its Moral, Social, and Sanitary Bearings, 

with a View tn Ub Amelioration nnd Rei^blion. Rvo. ctolli, I Oi. M. 
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DR. AOArwIS. A.M. 

A TREATISE ON RHEUMATIC GOUT; OR, CHRONIC 

RHEUMATIC ARTHRITIS. Bvo. cloth, with a Qiuirtn Athie of I'lntta, 21s. 



CVIR. WILLIAM ADAMS. RR.C.S. 

ON THE REPARATIVE PROCESS IN HUMAN TENDONS 

AFTER SUBCUTANEOUS DIVISION FOR THE CIJRF. OF DEFURMITII!S. 
With PlnlM. IlTO. cloth, 6j. 

SKETCH OF THE PRINCIPLES AND PRACTICE OF 

SUncUTANEOnS SURGERY. 8vo, cloth, 2-. G./. 

DR. WILLIAM ADDISON, F. R.S. 

CELL TIIEKAl'EDTICS. 8™.ciou,,4.. 
ON HEALTHY AND DISEASED STEDCIDRE, a«d ™,. ti.ui. 

PkINI-IPLES or TbKATMKNT 1^>B tub CtinB or DiBBASK, ESPBtlALI.V CoSBOlfl'TIIlN 
AND SCROFUIA, founill-d on MH J1119COPICAI. A.SAtVSlS. 8vo. cloth, 12s. 

DR. SOMERVILLE SCOTT ALISON, M.D. EDIN., F.R.C.P. 

THE PHYSICAL EXAMINATION OF THE CHEST IN PUL- 

MONAUY CONSUMPTION, AND ITS INTERCURBKNT DISEASES. With 
Eiigtiii-ijig*. Bvo. cloth, I2j. 

THE ANATOMICAL REMEMBRANCER; Oil, COMPLETE 

POCKET ANATOMIST. Fifth Edition, careliiUj Keviied. 32ino. doth, 3j. Grf. 



Post «n\ clnib, .5i. 

OR. MOCALL ANDERSON, M.D. 

PARASITIC AFFECTIONS OF THE SKIN. With ELigravings. 

Qvo. cloth, An. 
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DR. ARLIDQE. 

ON THE STATK OF LUNACY AND THE LEGAL PROVISION 

FOR THE INSANRj wilh l.»b«n-oIi..i,. on tlic Coiiilracti.m nod l irgnBisati™ nf 

Aijluiiin. Uiu. cloth, 7<. 

OR. ALEXANDER ARMISTRONQ. R-N. 

OBSERVATIONS ON NAVAL HYGIENE AND SCURVY, 

Mon pnrliailnrly ni> Ihc Intlrr npijcirn! during a Polar VoyHge. Sto. cloth, 5a. 
MR. T, J. ASHTPN. 

ON THE mSKASES. INJUKIES. AND MALFORMATIONS 

OP THE RECTUM AND ANL'.=i. Tliird l^dilion. Bra. clotli, 8"- 
MR. THOa J AUSTIN. MR.CS. ENO. 

A PRACTICAL ACCOUNT OF GENERAL PARALYSIS: 

Its Men till nnd Physicnl S}-niptoins.SlatitIic>,CauKi,Seai.i 



MR. THOMAS BALLARD. MR.CS 

A NEW AND RATIONAL EXPLANATION OF TOE DIS- 
EASES PKCULIAR TO INFANTS AND MOTHEBSi wiih obvious SuggeMJoni 
for their Prevenlion nnd Corp. Post ll»o. cloiti, -I*. tW. 



Second Editign. 



DR. BAROLAV. 

A MANUAL OF JIEDICAL DIAGNOSIS. 

Fonltcap Bid. cloth, Bi. 6J. 

□ H T HERBERT SARKER. 

ON THE HYGIENIC MANAGEMENT OF IKFANTS AND 

CHILDREN. 8vo.doth, 5s. . 

DR. W. O. BARKER. 

ON THE CLIMATE OF WORTHING: to Remedial influence m 

DiuBu, opedally of the Lungs. Cron-n jivn. clnLli, 3s. 



DR. BARLOW. 

A MANUAL OF THE PRACTICE OF MEDICINE. Second 

Edition. Fcap. 6to. cloth, I2i. Sd. 

DR. BARNES. 

THE PHYSIOLOGY AND TREATMENT OF PLACENTA 

PREVIA; being Iho LctUomiim Lectures un Midwifcrr for 1857. Post Hto. cloth, 6». 
MR. BARWELL, F.R.C.S. 

A TREATISE ON DISEASES OF THE JOINTS. With Engrav- 

ingB. Bvo. cloth, ISs. — 

DR. BASOOME. 

A HISTORY OF EPIDEMIC PESTILENCES, FROM THE 

EARLIEST AGES. Bvo. cloth, 8j. 



ON DROPSY, CONNECTED WITH DISEASE OF THE 

KIDNEYS (MORBUS DRIfiHTll), nnd on some other Dlseasoh of those Orgnnn, 

nsBOdiHtod with Albuminoua nnd Fonilcnt Urine. Illustnilcd hy n " 

from the MicroBCope. Ovo. cloth, 9s. 

MR. H. F, BAXTER, M.R.O.8.L. 

ON ORGANIC POLARITY; showi«e a conuesion i 

Organic Forcei nnd Ordinnrj- Polar Forces. Crown Bvo. eloth, 5*. 
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MAGNACOPIA ; a Practical Library of ProKCable Knowledge, cuiiimu- 

aivntJDg the general MInutice of Chemital and Phantueeutic RDutiue, together with the 
(■eneralitjof Setret Fonna of Preparalionsi ineluding ConcentratBd Solutions nf Camphor 
and Copaiba in Water, Mmeral SncEedaneiun, Macmoratuiu, Silicia, Term- Metal Ileum, 
Pharninceutic CondenaionB, Prisnuttic CiystallizatioD, Cryiitaliiied Aromatic Salt of Vine- 
gar, tipA Waters I newl;-lntented Writing Fluids; Etching on Steel or Irnai with an 
extensive Variety oiet eatera. Third Edition. ISmo. 6s. ' 



MR. LIONEL J. 8EALE, M.R.O.S. 



THE LAWS OF HEALTH IN THEIR RELATIONS TO MIND 

AND BODY. A Series of Utli^rs from an Old Practiiiuner lo z Patient, Post Bvo- 
elolh, 7s. 6.;. „ 

HEALTH AND DISEASE, IN CONNECTION WITH THE 

GENERAL PRINCIPLES OF HYGIENE, Fcap. 8vo., 2s. ti.i. 



ON URINE, HRINARY DEPOSITS. AND CAI.CHLI: their 

MicrogcDpiral and Chemiiail Enamination ; tlie Anatomy of tlie Kidney, and Ueiiernl 
Remarke on the Treatment of certain Urinnry Dieeascs. Numerous Engravings. Post 
Sto. cloth, Sa. 6d. „ 

HOW TO WORK WITH THE MICROSCOPE, illustrated Edition. 

Crown S™. cloth, 5(. Cd. m. 

THE MICROSCOPE, EN ITS APPLICATION TO PRACTICAL 

MEDICINE. With a Coloured Plate, and 27(1 Woodcnis, Second Edition. Bvo, 
cloth, 14.. ,v 

ON THE ANATOMY OF THE LITER, iiiustrateti with 66 Pho- 

tographi of the Author's Drawings. Bvo. cloth, 6s. 6d. 

ILLUSTRATIONS OF THE SALTS OF URINE, URINARY 

DEPOSITS, and CALCULI. 37 Plates, coi.Uining upward, of 170 Figures copied 
from Nature, with dctcriptive Lellerprcss. 8«o. cloth, 9a. <Sd. 

ON THE SIMPLE TISSUES OF THE HUMAN BODY, with 

Plates, 3m cloth, 7t. 6d. 



THE BOOK OF PRESCRIPTIONS; contuiuing 3000 PreEcriptioua. 

Collected from the Practice of the most eminent Phybieiane and Surgeuns, English ' 
and Foreign, Second Edition, I Brno, cloth, 6(. 

THE DEUGGIST'S SENERAL' RECEIPT-BOOK : compming « 

' I copious Veterinary Formulaij and Tahle of Veterinary Materia Medica ; Patent and 

Proprietary Medicines, Dniggists' Nostrnma, Ac. i Perfumery, Skin Cosmetics, Hair 
Cosmetic*, and Teeth Cosmetics; Bevetages, Dietetic Articles, aud Condiments j Trade 
Chemicals. Miscellaneoa* Prepnintions and Compounds used in the Arts, &c. ; with 
useful Memoranda and Tallies. Fifth Edition. ISmo. cloth, G>. 

i THE POCKET FORMUURy"' AND SYNOPSIS OF THE 

X BRITISH AND FORKION PHARMACOPffilASj comprising standard and 

d> apprnved Fonuulie for ihc Pri'pnrntions and Compounds emphiyed in Medical Practice. 

S- Seventh Edition, corrected and eolarged. lUmo. clotib, 6(. 
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X DR. HENRY BENNET. J 

A PRACTICAL TREATISE '* ON INFLAMMATION AND 

OTHER DISEASES OF THE UTERUS. Fourth Edition, revised, with Additions. 
8vo. cloth, 16». 11. 

A REVIEW OF THE PRESENT STATE OF UTERINE 

PATHOLOGY. 8vo. cloth, 4«. 

III. 

NUTRITION IN HEALTH AND DISEASE. Post Svo. doth, 5*. 
MENTONE AND THE RIVIERA AS A WINTER CLIMATE 

Post 8yo. cloth, 35. 6(1, 



PROFESSOR BENTLEY, F.L.S. 

A MANUAL OF BOTANY. With nearly 1,200 Engravings on Wood. 

Fcap. 8vo. cloth, 12s. 6d. 
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MR. HENRY HEATHER BIQQ. 

i THE MECHANICAL APPLIMCES NECESSARY FOR THE i 

TREATMENT OF DEFORMITIES. Post 8to. cloth, 4: J 

ARTIFICIAL LIMBS ; THEIr'WsTRUCTION AND APPLI- | 

CATION. With Engravings on Wood. 8vo. cloth, 3j. V 

I 

1 ON DISEASES OF THE LUNGS AND HEART. 8vo. cloth, 6*. i 
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DR. BILLING, F.R.S. 



DR. S. B. BIRCH, M.O. 

CONSTIPATED BOWELS : the Various Causes and the Rational Means 

of Cure. Post 8vo. cloth, 28. 6d. 



DR. QOLDINQ BIRD, F.R.S. 

URINARY DEPOSITS; THEIR DIAGNOSIS, PATHOLOGY, 

AND THERAPEUTICAL INDICATIONS. With Engravings on Wood. Fifth 
Edition. Post 8vo. cloth, IDs. 6d, ii. 

ELEMENTS OF NATURAL PHILOSOPHY ; being an Experimental 

Introduction to the Study of the Physical Sciences. Illustrated with numerous Engrav- 
ings on Wood. Fifth Edition. By Goldinq Bibd, M.D., F.R.S., and Chables 
Brooke, M.B. Cantah., F.R.S. Fcap. 8vo. cloth, 12s. 6d, 
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MR. BISHOP, F.R.S. 

ON DEFORMITIES OF THE HUMAN BODY, their Pathology 

X and Treatment. With Engravings on Wood. 8vo. cloth, 10s. I 

ON ARTICULATE SOUNDS, AND ON THE CAUSES AND i 

CURE OF IMPEDIMENTS OF SPEECH. 8vo. cloth, 4». B 
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MR. P. HINCKE8 BIRD, F.R.C.S. 

PEACTICAL TREATISE ON THE DISEASES OF CHILDREN 

AND INFANTS AT THE BREAST. Translated from the French of M. Bouchut, 
with Notes and Additions. 8vo. cloth. 20$. 
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MR. ROBERT HONWARTH BLAkE, M.R.C.S.L. 

A PEACTICAL TREATISE ON DISEASES OF THE SKIN IN 

CHILDREN. From the French of Caillault. With Notes. Post 8vo. cloth, Ss, 6d' 



0<^<0*0*0 ^w^^»^r »*»»^#»»w^» 



DR. BLAKI8TON, F.R.S. 

PEACTICAL OBSERVATIONS ON CEETAIN DISEASES OF 

THE CHEST; and on the Principles of Auscultation. 8vo. cloth, I2s, 



MR. JOHN E. BONA^MAN. 
I. 

PRACTICAL CHEMISTRY, including Analysis. With numerous Illus- 
trations on Wood. Fourth Edition. Foolscap 8yo. cloth, 6s. 6d, 

II. 

i MEDICAL CHEMISTRY ; with lUustrations on Wood. Third Edition. 

Fcap. 8vo. cloth, 6s. 6d, 

DR. JAMES BRIGHT. 

ON DISEASES OF THE HEAET, LUNGS, & AIR PASSAGES; 

with a Review of the several Climates recommended in these Affections. Third EdL 
tion. Post 8vo. cloth, 9s. ^..,.^. ....... .. ...r. 

DR. BRINTON. 

THE DISEASES OF THE STOMACH, with an introduction on its 

Anatomy and Physiology; being Lectures delivered at St Thomas's Hospital. Post 8vo. 
cloth, 105. 6d, 

THE SYMPTOMS, PATHOLOGY, AND TREATMENT OF 

ULCER OF THE STOMACH. Post 8vo. cloth, Ss. 
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MR. BERNARD E. BRODHURST, F.R.C.S. 

ON LATERAL CURVATURE OF THE SPINE: its Pathology and 

Treatment. Post 8vo. cloth, with Plates, 3s. 

ON THE NATURE AND TREATMENT OF CLUBFOOT AND 

ANALOGOUS DISTORTIONS involving the TIBIO-TARSAL ARTICULATION. 
With Engravings on Wood. 8vo. cloth, 4s, 6d, 

IIL 

PRACTICAL OBSERVATIONS ON THE DISEASES OF THE 

JOINTS INVOLVING ANCHYLOSIS, and on the TREATMENT for the 
RESTORATION of MOTION. Third Edition, much enlarged, 8vo. cloth, 4s. (id. 
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MR. THOMAS BRYANT, F.R.C.S. 

^ ON THE DISEASES AND INJURIES OF THE JOINTS. 

W CLINICAL AND PATHOLOGICAL OBSERVATIONS. Post 8vo. cloth, 7». 6d. 
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DR. BRVCe. 

ENGLAND AND FRANCE BEFORE SEBASTOPOL, looked at 

from a MeJical Point of View. 8vo. cloth, Gi. 

DR. BUDD, F.R.S. 

ON DISEASES OF THE LIVER. 

lUuatraled wilh Coloiited Plaloi and Engmringa on Wood. Third EJilion. 8™. cloth, 16», 

ON THE ORGANIC DISEASES AND FUNCTIONAL DIS- 

ORDKRS OF THE STOMACH. 8vo. cloth, 9.. 

DR. JOHN OHARLE8 BUCKNILL, &, OR. DANIEL H. TUKE. 

A MANUAL OF PSTCUOLOGICAL MEDICINE: contaimng 

the Hiatnry, Nosnlopy, DcKriplion, Slatiitica, Diiignosia, Pathologj, nad Treatment of 
Inraoitj. Scioad Edition. Svo. cloth, 15s. 

DR. JOHN M. CAMPLIN, F.L.S. 

ON DIABETES, AND ITS SUCCESSFUL TREATMENT. 

Second Edition. Fcnp. 8vo. cloth, 3s. Sd. 



ON THE INFLUENCE OF EDUCATION AND TRAINING 

IN PREVENTING DISEASES OF THE NERVOUS SYSTEM. Fc^ip. Bto., Cs. 

THE PATHOLOGY AND TREATMENT OF HYSTERIA. Post 



PRINCIPLES OF HUMAN PHYSIOLOGY, With namerona Ulna- 

irationa on Sloel and Wood. Fifth Edition. «vo. cloth, 26s. 

PRINCIPLES OF COMPARATITE PHYSIOLOGY. Dinstrated 

with 300 EngraTinga on Wood. Fnnrth Editioo. Bid. cloth, 24s. 



A MANUAL OF PHYSIOLOGY, with 

Steel and Wood. Third Edition. Fcap. Bvo. cloth, 12j. 6<l. 

THE MICROSCOPE AND ITS REVELATIONS. With i 

rotiB Engrayings on Wood. Second Edition. Fcip. Bvo. cloth, 12i. 6rf. 
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DIGESTION AND ITS DERANGEMENTS. Post Svo. cbih, lo.. 6rf. 

□ R. CHANCE. M.a. I 

JTIECHOW'S CELLULAR PATHOLOGY. AS BASED UPON ■ 
PHYSIOLOGICAL AND PATHOLOGICAL HISTOLOGY. With Hi Enerar- 
w^nnWood. Bvo. cloth, I6s. ^ 
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MR. H. T. CHAPMAN, F.R.O.3. 

THE TREATMENT OF OBSTINATE ULCERS AND CUTA- 

NEOUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT, Third 
Edition. Post 8yo. cloth, 3>. BJ. 

TARICOSE VEINS : tbeir Nature, Consequences, and Treatment, I'alUa- 

tive and Curative. PobI 8vo. cloth, 3j. 6J. 

MR. PVE MENRV CHAVASSE, F.R.C.S. 

ADVICE TO A MOTHER ON THE MANAGEMENT OF 

HER OFFSPRING. Siith Edition. Foolsmp Bvo., 3i, 6d. 

ADVICE TO A WIFE ON THE MANAGEMENT OF HER 

OWN HEALTH. With an Inlroduclory Chapter, DapetiiiUy addreiBed to a Yoiuig 
Wife. Fourth Edition. Fcnp. Bvo., 2a. 6d. 



MR, JOHN CLAY, M.R.C.3. 

KIWISCH ON DISEASES OF THE OVARIES; Translated, t 

liermiuion, from the lust Ccmutn Edition of his Clinical Lectures on the Special Path 
logy and Treatment of the DisenBi's of Women. With NntcB, and an Appendix on tl 
Operation of Ovariotomy. Royal 12mo. cloth, J6s. 



DR. CONOLLy. 

THE CONSTRUCTION AND GOVERNMENT OF LUNATIC 

ASYLUMS AND HOSPITALS FOR THE INSANE. With Plana. Post Bvo. 



COMPREHENSIVE SUPPLEMENT TO THE PHAfiMiCOPffllAS. 

THE CTCLOPiEDIA OF PRACTICAL RECEIPTS, AND Col- 
lateral INFORMATION IN THE ARTS, PROFESSIONS, MANU- 
FACTURES. AND TRADES, INCLUDING MEDICINE, PHARMACY, AND 
DOMESTIC ECONOMY; detigned aa a Compendioui Book of Reference for the 
Monufectorer, Tradesman, Amatenr, and Heads of Families. Third and oreitlT 
enlarged Edition, 8vo. cloth, 26>. 



SIR ASTLEY COOPER, BART,, F.R.8. 

ON THE STRUCTURE AND DISEASES OF THE TESTIS. 

With 34 PlntCB. Second Edition. Royal 41o., 20(. 



MR. W. VWHITE COOPER. 

ON WOUNDS MD INJURIES OF THE EYE. ntoira»d by 

17 Coloured Figures and 41 Woodcnts. Bvo. cloth, 12s. 

ON NEAK SIGHT, AGED "siGHT. IMPAIRED VISION. 

AND THE MEANS OF ASSISTING SIGHT. With 31 Illuitralionion Wood, 
Seeond EdiUon. Fcap. 8vo. cloth, 7: 6rf. 
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MR. COOPER. 

A DICTIONARY OF PRACTIOAI. SURGERY AND ENCYCLO- 

P«[IIA OF SURGICAL SCIENCE. New Edi lion, brought down to tlie present 
tnnr. By SmUNL A. Lani, CR-CS., awiitiid bj various einiuent Surseuns. Vol I.. 
8*0. tlolli, i ! . .^. 

MR. HOLMES COOTE, F.RX3.8. 

A REPORT ON SOME IMPORTANT POINTS IN THE 

TREATMENT OF SYPHILIS. Bto. doth, 5i. 
DR. OOTTON, 

ON CONSUMPTION: ha Nature, Symptoins, anil Treatmont. To 

which Essay wns awarded the Pothcr^llian Gold Medal of the Medical Society it 
Loadon. Secoad Ediliua. 8vD. doth, Si. 

PHTinSIS AND THE STETHOSCOPE; OR, THE PHYSICAX 

SIGNS OF CONSUMPTION. SetODd Edition. Foolscap Bro, elolb, 3(. 
MR. COULSON. 

ON DISEASES OF THE BUDDER AND I'ROSTATE GLAND. 

The Fifth EditioD, revised and enlotjfcd. Bus. cloih, IDs. (id. 

ON UTHOTRITY AND LITHOTOMY; with Engravings ou Wood. , 

0VO. cloth, Bj. 

MR, WILLIAM CRAIG), L.F.P.S. QLJ^3aO\ft', 

UN THE INFLUENCE OF VAEIATIONS OF ELECTRIC 

TENSION AS THE REMOTE CAUSE OF EPIDEMIC AND OTHER 
DISEASES. Btd. cloth, 10». 

MR. CURLINQ, F.R.S. 

OBSERTATIONS ON DISEASES OF THE RECTUM. Second 

Edition. 8vo. cloth, 5s. „ 

A PRACTICAL TREATISE ON DISEASES OF THE TESTIS, 

SPERMATIC CORD, AND SCROTUM. Second Edition, with Additions. Svo. 
cloth, Uj. 

DR. DALRYMPLE, MO. LOND., F.R.C.8. 

METEOROLOGICAL AND MEDICAL OBSERVATIONS ON THE 

CLIMATE OF EGYPT, with Prncliciil Hintsfor Invalid TraveUera. Post Bvo. doth, ii 
MR. JOHN DALRYMPLE, F.H.9., F.R.C.S. 

PATHOLOGY OF THE HUMAN EYE, Complete in Niue F;wcicnli: 

imperial -Ito., 20<. each; half-bound inarocco. gilt lops, St. lai. 



THE GANGLIONIC NERYOUS SYSTEM: >« simcture, FonctioM, ;; 

ond Discaws. Bvo, cloth, 9s. ,,, 

.^ ON THE NATURE AND PROXIMATE CAUSE OF IN- 

SANITY. Post Bvo. cloth, Ss. 
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DR. HERBERT DAVIES. 

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE 

LUNGS AND HEART. SecoDd Edition. Post Bvo. clotli, H(r. 

OR. HALL DAVtS. 

ILLUSTRATIONS OF DIFFICULT PARTURITION. Post 8vo. 

rlolh, 6s. Gd. 

A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF 

THE EYE. Second Edition. Post Bvo. cloth, 9>. 
□ R. DOBELU. 

DEMONSTRATIONS OF DISEASES IN THE CHEST, AND 

THEIR PHYSICAL DIAGNOSIS. With Colnured PlHtoa. Uvo. doth, IBs. 6rf. 

LECIDEES ON THE GEEMS AND TESTIGES OE DISEASE, 

luid on tho PFFventioD of the lurosion and Fntaliij- of Disease by Periodicil Examinaliona. 
Bvo. i^Iotb, 6j. Sd. 

DR. TOOOOOD DOWNINQ. 

NEURALGIA: its various Forms, Pathology, .and Treatment. TuE 
JiCKSONiiN Pkiib Essat foB 1050. 8vo. clflth, lOs. Sli. 

DR. DRULTT-. F.R.O.S. 

THE SURGEON'S VADE-MECUM; with numo»-oQ3 Engravinga ou 

Wood. Eighth Edition. Foolacnp Bvo. cblh, \2s.6d. 

AN ESSAY ON PHYSIOLOGICAL PSYCHOLOGY. 8vo.cioth,4.. 

SIR JAME9 EYRE. M. D. 

THE STOMACH AND ITS DIFFICULTIES. Fifth Edition. 

Fcap. Bvo. cloth, 2s. C<J. „ 

PRACTICAL REMARKS ON ' SOME EXHAUSTING DIS- 

EASES. Second Edition. Poat Svo. cloth, ii. 6d. 
□ R. FENWJCK. 

ON SCROFULA AND CONSUMPTION. Ckrgj-man's Soro Throat, 

Cntarth, Croup, Bronchitia, Aithmii. Fcnp. 8ro.. 2s. 6d. 



MR. FER0U930N, F.R.S. 

A SYSTEM OF PRACTICAL SURGERY; with nutnerons nias- 

traljont on Wood. Fourth Edition. Fcap. Hvo. cloth, 13s. Sd. 
MR. FLOWER, F.R.0,8. 

DIAGRAMS OF THE NERVES OF THE HUMAN BODY, 

Eihibiting their Origin, Divisions, imd Connosions, witli their Diitribulioa to the tbi 
Regions of tb« Cutiineaas Sar&ce, and to all the Musclea. Folio, conloiniDg 
PliUe&, lit. 
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NATURE AND ART IN THE CURE OF DISEASE. Second i 

Edition. Post 8 yd. cloth, 6s. 
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MR. FONWNES. PH.D., F.R.S. 

I. 

A MANUAL OF CHEMISTKY; with numerous niustrations on Wood. 

Eighth Edition. Fcap. 8yo. cloth, 12«. Sd. 

Edited by H. Bekob Jonbs, M.D., F.RS., and A. W. Hofmahn, Ph.D., F.R.S. 

CHEMISTKY, AS EXEMPLIFYING THE WISDOM AND 

BENEFICENCE OF GOD. Second Edition. Fcap. Bvo. cloth, 4*. 6d. 

III. 

INTRODUCTION TO QUALITATIVE ANALYSIS. Post Svo. cloth, 2*. 
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DR. GAIRDNER. 

ON GOUT ; its History, its Causes, and its Cure. Fourth Edition. Post 

Bvo. cloth, 8^. 6d, 

MR. GALLOWAY. 

THE FIRST STEP IN CHEMISTRY. Third Edition. Fcap. 8to. 

cloth, 5s, 

A MANUAL OF QUALITATIVE ANALYSIS. Third Edition. 

Post 8vo. cloth, 5«. 

III. 

CHEMICAL TABLES. On Five Large Sheets, for School and Lecture 

Rooms. Second Edition. 4s, 6d, 



DR. D. J. T. FRANCIS. I 

CHANGE OF CLIMATE ; considered as a Remedj in Dyspeptic, Pul- j 

monary, and other Chronic Affections; with an Account of the most Eligible Places of I 
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